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GENERAL PHYSICS. 


4460. New Abparates, Naatz. (Zeits. Vereines 
ing. 68. pp. 826-880, Aug. 80, 1919.)}—The apparatus here described consists 
essentially of a rectangular frame, with two straight-edges pivoted at. two. 
adjacent corners AB of the frame. .A transparent celluloid strip is arranged 
to slide along the frame parallel to the side AB, and has a central line, with 
two cross-lines. A full description is given of the method of use, with 


| “4461. ff Knudsen’ F. ‘Richardson. 
(Phys. Soc., Proc. 81. pp. 270-277; Disc., 277, Aug., 1919.)—The McLeod — 
gauge has a false of pressure if condensible vapours are present, The 
Knudsen instrument is free from this defect, but has a very limited range. 
It operates on the principle that when the molecules collide only with the 
solid parts of the apparatus, then they knock a free vane away from a hotter 
towards a colder surface. The ‘instrument as originally described by. 
Knudsen could only be kept in operation for a few minutes at a time. The 
action of the present instrument ‘could be maintained indefinitely. Its range 
extends up to 20 dynes/cm’. «The force of ‘the molecular bombardment. 
is balanced by the effect of a magnetic field of special form, acting upon an 
electric circuit attached to the vane, and the temperature difference is 
measured bya thermo-junction, the e.m.f. of which is balanced against the 
same. current.in a The instrument was constructed by 
Messrs, F, Casella & Co. 
(Am. Chem. Soc., J. 41. pp. 1161-1155, Aug., 1919.)—In this method ‘the 
balance is given a permanent overload on the left arm by screwing the 
adjusting nut on one end of the beam until when the beam and pans 
are released the. pointer will swing out from 8 to 7 divisions to the right. 
The pan-arrests must -be so adjusted that there is no lateral vibration of ‘the 
pans when released, Before determining the zero. point the stability of the 
‘pans is assured by moving the pan-arrest button in and out a few times. 
The beam is then freed, and the pans are next released by a gentle, steady 
motion. The pointer will swing out to the right, and the turning-point of 
this swing is taken as the zero point. To obtain the ae of any object it 
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is necessary only to.add weights until the pointer is caused to swing out 
be the same point on the scale. 

A serjes of trials shows that the method gives rapid and reliable results, 
even in the hands of inexperienced students. It cannot, however, be used 
with those balances in which the beam and pan-arrests are all released by 
one operation, as by the turning of one milled head or lever ; further, it 
has occasionally been found that a balance of the correct general type fails 
to give concordant in“ successive weighings, but in neasly every 
instance these balances fail to yield concordant weighings by any other 
method. The pan-arrests, myst be clean and adjusted. to the proper height ; 
a little alcohol will remove any grease which might tend to cause sticking of 
the pan-arrest to the bottom of the pan. The varying sensibility under 
increasing load and the in dl 
frequently found in balances, especially thé Cheaper ones, would influence 
the accuracy of absolute weighings by the single-deflection method, but in 


nearly every instance in analytical work the weighing consists in comparing. : 


the weight of an empty vessel ‘with that jof/the’ same vessel containing at 


most a few grammes of of in cases the accuracy 


would be uninfluenced. | TCH. P. 


4468. Graphical Solution of p Differential Equations. 


bel. (Zeits. Vereines Deutsch. Ing. 68. pp. 771-778, Ang, 16, and pp. 802— 


807, Aug. 28, 1919.)—A’ graphical method is described for the solution of 
differential equations of the second order, and numerous examples are given 
of the use of the method for solving problems; particularly problems relating 
to the motion of pendulums. The chief interest of the paper lies in the dia- 


1454. Absolute af and FI Ww. Whipple. 
ys. Soc., Proc: 81. pp..287-241 Disc., 241, Ang..1919. Chem, News, 119, 


pp. 180-191, Oct. 24, 1910.)—The paper urges the general use of the new 


seales of pressure and temperature which have been. adopted by meteo- 
rologists. In the pressure scale the fundamental unit:is the bar, the pressure 
due to a million ‘dynes’per cm’. The practical. unit.is the millibar. . The 


evscale is that: known as. the psendo-ahsolute scale, obtained by 


adding 272:to the centigrade ‘scale, The ‘author, however, considers that 
it ~would ‘be advantageons:to :use the “Integral Freezing Point” scale, in 
which the interval between zero. the water is 
divided into 278 degrees exactly. | AurHor. 


1465. Nomenclainte of Physical Chemical Domains. P. V. Wells, 
(Washington Acad. Sci., J. 9. pp. 861-364, July 19, 1919.)—The author sug- 
gests that we should: cease to speak of physical and chemical forces, and 
characterise forees as molar, molecular, atomic and electronic. ‘For ‘the 
corresponding scientific. the terms molics, moleculics, 


1456. Mechanical of lo Mean Time. E. Esclan- 


gon. (Comptes Rendus, 169. pp. 281-282, Aug. 4, 1919.)—The same clock 
can be made to indicate two separate measures of time if a suitable gearing 
is introduced between the mechanism actuating the hands on‘one dial and 
that of another. Sidereal and mean solar ‘time are not strictly commen- 
surable, but:taking the author has obtained close 


lengths of the two lever arms _ 
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8 years, and that will only, produce.an ex error of, 2, sec. in. 249 ears 


A. gear of only praduce, an error of | sec. in ‘1800 years, 


but 7907 is: prime so that this is not ‘The:methed. is 


| pp. 421-484; July 80, 2919.)—Acaording to the representations of of “Poisson 
_and Maxwell there exists no principal difference between fluids and solids: 
from. the. elastic standpoint, The deformation occasioned by an external - 
force produces an internal elastic force which, however, does hot remain but. 
disappears. as a consequence of relaxation. The velocity of the latter 
phenomenon constitutes the only difference between solids and fiuids. In 
the present paper previous work om the subject by Maxwell, Natanson, and 
Zaremba is briefly reviewed, The author then proceeds to investigate the’ 
relaxation process in a liquid. It is clear that the mathematical end form of’ 
the relaxation equation saust/always be of the, same. character.when, the 
final. state to which a deformed ‘fluid approximates is considered to he. 
determined by.a uniform and..equal hydrostatic pressure. ..Natanson and. 
Zaremba start from formal considerations of a deformable medium ; ae 
method adopted by the author is based on. experimental data, and, at 
_the outset, the relaxation equation for a particular case is obtained. . , 
relaxation processes in plastic and solid bodies are then treated so far as. 
available data will allow. .. Elasticity of volume and shape have to be sharply 
distinguished, and a relaxation in velume-elasticity is found to be Binns 
in liquids. With plastic:and selid bedies expeciment. must decide, whether. 
density changes are to be traced to relaxatien,, Relaxation in elasticity 
of shape takes place in all cases. For plastic and solid bodies, the 
relaxation hypothesis in the simple form stated by Maxwell is inapplicable. 
Several superposable processes have to — 


1458. Hardness Testing. LAs Steet lest, 
pp. 59-78 ; Disc. and Corresp., 79-88, 1918. )—Gives a reportion hardness. 
testing with a view of finding the relation between ball hardness and 
scleroscope hardness, with an introduction'and commentary by R. Hadfield. 
The results are summarised in three charts showing the relationship from’ 
the hardest to the soft metals, (i) using a pressure of 8000 kg. witha 10-mm.: 
_ ball ; (i) using 62; 250, 500 and 750 kg. pressure ; and (ii) the scleroscope™ 
hatdness against the number of Ibs. required: tov a ball to: 

1459. Stability of Long Struts Variable 
Univ, Coll. Eng.; Mem. 1. 5. pp. 895-406, 1919. )—Finds a simple formula for 
the critical load of a strut for which the moment of inertia vartes'as the th’ 
power of the distance from the free end, and deduces that, by proper choice — 
of form of a strut, the volume may be some 18 % less than that of a uniform’ — 
strut of similar section and of the same height and critical load.° When 
n==1 the volume is nearly a minimum, ‘though 
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| ‘In this case the stress is’ maxinium at a distance equal 
‘one-third of the length of the strut from, the tapered end. ee | Ww. T. W. 


1460, Angle. of Repose of Wet Sand. A. G. Webster. (Nat. Acad. Sci., 
Proc. 5. pp. 268-265, July, 1919.)—Experiments showed that the limiting 
slope of a heap of sand depended on the relative amounts of water and sand — 
present. For dry sand the angle was found to be about 88°, but as water 
was gradually added a certain amount of positive cohesion was shown, the 


sand remaining in equilibrium vertically and even overhanging. The limit 


was reached when the proportion of water to sand was about 1:5. Beyond 
this degree of wetness the angle rapidly decreased, dropping to about 20° 
when the was 7 : a0, and still further as more water was 


1461. Chemical I G. N. Antonoff. 
“(Phil Mag. 88. pp. 417-419, Sept., 1919.)—The author has previously [Abs. 
"182 (1919)} developed a theory of surface tension. In that paper the law of 
molecular action was selected as the inverse fourth-power law, but it is 

now shown that the equation given in the previous paper holds whatever 
law of molecular action is adopted. 


1462. Reaction of Liquid $et. C. F. Mancini. (N. Cimento, 16. 

| pp. 81-96, July-Aug. ., 1918.)—Proof of Mach’s proposition that whereas a 

liquid jet issuing from a vessel exerts a backward reaction upon the vessel, 

8 jet drawn into the vessel by aspiration exerts none. On analysis the 

vessel in the latter case sonnel to be to two equal and 


“1468, New Form. of (Phil. 88. 

pp. 452-468, Oct., 1919.)—Mathematical treatment of the form assumed by 
a wire trailing from an aeroplane in flight. A. R. McLeod. (Ibid. p. 661, 

_ Nov., 1919.) H. G. Plummer. (Ibid. pp. 782-786, Dec., 1919.) L. H.W. 


oe 4464. Sirvcture of the Atom and the Periodic System, T. E. Aurén. 
Meddel. 5. [Arrhenius Festskrift] (No. 18). pp.'1-7, 1919.)—A 
_, theoretical paper in which the conclusions of Kossel [Abs. 641 (1916)] are 
. discussed and the results previously obtained by the author [Abs, 489 (1919)] 
Abs. 1258 (1018)}. T. P. 


1466. Oscillation in Physics: Farth. Zeits. 20, 

4 sie 808-3809; July 1; 3882-835, July 16 ; 350-357, Aug. 1, and pp. 875-881, 

Aug. 15, 1019 )—Chap.1 of this series of mathematical papers deals with the | 
“subject from the standpoint of the calculus of probability. Chap. II examines — 
» the region of microscopic vision, i.¢c. colloidal phenomena. Here the two 


eases are treated of statistic equilibrium of a suspension when gravity is taken 


- jinto account and neglected. Chap. III investigates the molecular domain, — 
thus deals, with thermodynamic statistics. Chap. IV is devoted to 
the study of the electrical and magnetic states. Chap. V .treats the 
‘chemical standpoint by examining molecular transformations, while 
‘chap, VI deals with atomic radio-activity. Finally, chap. VII 

radiation. 
- The author is of opinion | that this method will lead to exact knowledge a: as 
iste the micro-cosmos of matter, electricity, and TAO. 
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1466. A and Matter : being Remarks on Inertia, and on Radiation, and 
on the Possible Structure‘of Atoms. O. J. Lodge. (Nature; 104. pp: 16-19, 
4, and pp. 82-87, Sept. 25, 1919. 
ponent 115; pp. 865-871, July, 1919.)}—The problem of the structure of matter 
" involves the determination of its constituent. parts and of the laws of their 
interaction. : It is. now universally accepted that the constituents are electrical, 
the positive and negative electrons, the latter forming standardised and inter- 
_ changeable: parts of all Of the former, or. “mnclei,” less is known. 
‘Rutherford has shown that a-particles carry charges + 2¢, where — ¢ is the 
charge of a negative electron, and that an a-particle and two negative electrons 
—an electrically neutral system—constitute the normal He-atom, the mass of 
which is about 7800 times that of a negative electron.» The radius is. almost. 
exactly 10-* cm. or abont 50,000 times that of the negative electron of tadius- - 
2x 10-"% cm. But the scattering of particles by matter: shows: that the 
-a-particles and also the parts of: the atoms effective in the deflection arc 
excessively minute compared with the size of the atom, and agrees quanti- 
tatively with the assumption that every atom contains only.,one sueh 
infinitesimal nucleus with a charge proportional’ approximately to the 
atomic weight of the matter, so that the normal atom consists of N negative 
' electrons each of charge —¢, and an extremely minute positive nucleus of 
charge Ne. For helium, N = 2, and X-ray spectra experiments show that ifthe 
elements are arranged in ascending atomic weight, leaving gaps where the 
periodic law suggests an undiscovered law, and reversing the order of 
elements such as nickel and cobalt, or potassium and argon; where demanded 
_by the periodic law, then the “atomicnumber” N of any element represents 
its position in this series. Then Moseley and others have shown that the 
number of negative electrons in the normal uncharged atom is equal to’ the 
atomic number N of the element, so that the nucleus charge is + Ne. ‘This 
settles, the author thinks, in the opinion of most ‘physicists, finally and 
incontrovertibly, the problem of determining the ingredients of the atom. 
_The data from which to determine their arrangement and motions within the 
atom consists almost entirely of the spectra of the elements, which provide a 
mass of data admitting of accurate measurement to five or even Six significant 
figures. Knowing the laws of motion, we could determine the spectra, but 
we cannot deduce the laws from the spectra. But some knowledge of a 
general kind is obtainable. If, ¢.g., the nucleus and negative electron of the 
normal H atom moved according to the ordinary electrostatic inverse square 
law, the spectrum of H would be continuous, as would be the case for any 
continuous law of force. Therefore the law must be discontinuous. : 
| In 1901 Planck, starting froma system of laws differing entirely from 
_ Newton’s, and involving: discontinuous motion, obtained a spectral formula 
agreeing well, probably perfectly, with the observed spectrum of a ‘solid, 
while Newton's laws do not give such a ‘formula. The result has been 
universally accepted—as a fact of nature—but his deduction from the . 
assumption of discontinuous motion was objected to. But in 1910 the author 
_ showed that Planck’s formula was derivable only from a system of laws in- 
volving discontinuities, and, moreover, discontinuities substantially of the type 
~ assumed by Planck. Anda year later Poincaré confirmed and extended these ° 
conclusions. The discontinuities cannot be specified completely, but they _ 
are of such type that when the electron — ‘total 
VOL. XXI!1.—A.— 1919, 
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tive vibration: mast into.“ quanta’ .which.are. of hy, 
Where nis the frequency and>h is 4 udiversal natural constant, Thus,when 
‘the energy changes; there must be an intstantancous absorption or emission 
of one or more quanta of energy. Photoclecxéc phenomena what 
happens to energy so emitted. To ionise an atom by light requires an 
amount of energy Q, and a frequency above’a critical Value w), both wepend- 
ing-on the natere of the atom. And it is fomad that (approximately 
at least), which ‘looks:as thoagh dight of frequency » travelted through the 
ether tied in‘some way in benches of amount ky. Thisis Eimstein’s theory 
Of which must be somewhere near the troth, although probably 
not expressing the whole trath. Its on these foundations that. Bohr has 
developed’ his ‘theory. Consistently with it, the electrons: may describe 
elliptic as as. circular orbits; introducing new frequencies caiculable by 
‘aid of ‘the ‘relativity theory: Sommerfeid. has done this:for the line Ha, for 
which thereiis perfect agreement, qualitative and quantitative, between theory 
‘exactly’ aocount’ for the stractare of the ‘spectral lines.. Our defmite 
knowledgs of atomic mechanism is practically limited to the few cases in 
which the: atom contains: only two constituents: The problem of “three 
‘bodies’ has! not been solved in quantum dynantics any more than in 
theory. When the:whole scheme of quantum mechanism has 
‘eon wnravelied, the problems of valency, stereochemistry, the periodic law, 
‘chentical compounds, their optical and colour properties, and 


Relativity Theory. J: Petwoldt. (Deutsch. Phys. Gesell., Verh. 21. 
‘pp. 495-500; faly 30, 1919.)—The author commences his paper by drawing 
attention ‘to the time which elapsed before the older established theortes such 
a8 geometry, theory of functions, etc., received rigid fundamental exposition. 
‘He them points out that physicists in their theoretical treatment of electrical 
processes in moving bodies have come to the conclusion that reduction to 
omechanical procedure is impossible. The present object is to deal with 
‘Sotie objections: which Jakob has raised against the author's criticism of 
‘Cohen's model... Those objections are answered, anda similar criticism is 
made of Witte’s later model. The.author opines the construction of a model, 
and thereby of a mechanical explanation of the oe as impossible. 


Katabatic Winds. at. in Walley: the Upper Thames. 
V. Newnhaaz (Meteoroleg, Office, Professional Notes No. .2. 
pps} .1919.)—Benson.. Observatory. (about 200 ft,.above M.S,L.) lies in 
, the. valley, of, the Upper Thames.3 or 4 miles WNW. of the crest of the 
Chiltern Range: (800 ft,). In-settled fine weather a-night breeze from between 
_E,and ESE. often springs. up.at about.18-20:h, and blows for a few hears’ dura- 
tion... This.wind is of a charagteristically steady type. Nine excellent examples 
_of the phenomenon were selected from the years 1016-16, The anemograph 
curves showed.such. great similarity on these occasions that a mean curve 
has been. calculated. This shows that the aormal diurnal curve for velocity 
completely interrupted. between 18 and-.2-h.; the velocity, which com- 
to: in the mean curve at the former hour, teaches a maximum of 
nearly 5 30m. In one of the cases a 
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9 m/sec. was ‘The wind, is,of the,“ katabatic” 
the flow-of cold-air down the, slope.of the Chiltern Range. .The summer 
‘months: April to Sept.,on, occasions. of, clear, sky with uniform pressare distri- 
bution seent’ to be particulasly, suitable for the, development. of these, winds, 
but:on:seme days which appear well not occur, 


1470. Velocity of the Wind in the Stratosphere; “(Comptes 
Rendus, 1281+1288, June 1919,)—Obserwations.of pilot balloons 
made ‘during the war were, under favourable conditions; carried to,heights 
beyond 10’kim., that is, into'the stratosphere. It has been suggested that, the 
velocity of the: wind in the stratosphere falis off very rapidly; but the. observa: 
tions referred to do not support that view.: So: far as:they go they indicate an 
increase ‘of ‘velocity with height rather than:a decrease.as the stratesphere is 
entered. Theballoons were assumed: to rise at constant, rates,.as only.one 
theodolite was'used:for each: ascent; Since halleons.can only be watched.to 
énter the stratosphere when the sky is clear, and also, when ‘the wind. islight 

or. moderate at.all inferior heights, general conclusions regarding the wind in 
the stratosphere could not be drawn from such observations. C. Maurain. 
(Ibid. 189. pp. 79-82, July 15,, 1919.)—The results of Rowch are not-con- 
firmed by Maurain. He takes the results of 198 balloon ascents ‘made at 80 

stations over a period of 8} years, which are published by the International 
Commission for Scientific Aeronautics, "When averaged, these indicate a 

dual increase of mean wind velocity from 5 m:/sec. at ground ‘tevel’ to 
155 m./sec. at 11 km., followed by a gradual decrease of wind velocity from 


1471. The Cust Zeits, pp. 408-407, 
Pile: 1, 1919.)—This describes a new portable instrument for measuring the 
gustiness of wind. It is. essentially a pressure-tube anemometer in which 
the pressure and suction sides are joined together by.a continuous, tube so 
_ that, in. use,.a current. of air is forced through the tube from the pressure 
opening to the suction opening... The speed (z) of the air in the tube is pro- 
‘portional to the difference of pressure at the two ends of the tube, which is 
in turn proportional to the square of the velocity (V) of the wind: that is, 
vsskV?, where kis a constant depending on the dimensions.of the tube and 
the coesieient of -viscosity..of the air. ..To:mneasure .v,, a very. thin. elastic 
membrane:is placed in the tube and, tramsverse.to it... The membrane.is.fixed 
to the tube'by ome.edge,.and the motion of tle opposite.edge, due to. the flow 
of air past it, is viewed through a microscope attached to the. instrument. 
Provided the mowing edgeis properly illuminated, its imagein the. microscope 
crossing the field, of view., If the deflection of 

the free edge of membrane correspondiag:with velocity.v of the air in 
the tube, then A, being proportional to the impressed: forge; that 
is, = = where and K areconstants, depends.upen the 
dimensions of the membrane: and)is also. inversely. proportional to, its 
elasticity.. ‘Thus the observed deflection is asmeasure of the wind: velocity, 
and.as there is very litte inertia, the motion of the edge shows. every variation 
of, the wind without -damping or lag. Clearly:-k increases very rapidly with V, 
and in order to.overcome the difficulty thus introduced a choke is arranged 
in:the,tube, controlled by a micrometer. screw. In use the screw is turned 
until the image of the mean position of the edge sist aces a definite ® posiian 
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‘in’ the field of view. The’ extent’of’ the ‘oscillitions of the edgegives a 


measure of the gustiness, while the reading of' the micrometer screw corre- 
sponds with a definite mean wind velocity. “Both the micrometer screw and 
the deflections of the edge are calibrated ina wind channel, so that absolute 


values of mean velocity and gustinéss can be obtained) For a’ membrane 
0°01 mm. in thickness a wind velocity of 2 m. -}sec. Gives adeflection of OF mm. 
in, the instrument described. hong Cc, 


4472. The of in | F. 


part. (Roy. Astron. Soc. Canada, J. 18. 259-268, July-Aug.,: 1919,)— 


Winter temperature in Canada is largely dependent upon the relative positions 
and intensities of the North Pacific “low ”’.and the. North American “high” 
and their associated ‘wind currents. The North Pacific “low” may. be 
affected to a considerable degree by the ocean currents, in particular-the — 


Japan current, and it is urged that the time has now come when increased - 


investigation should be devoted to the in and 
of these currents. J. S. Di. 


(1478, The Travelling Cyclone. alata (Phil. Mag. 38. pp. 420-424, 


: Sept., 1919.)—A mathematical determination of the pressure distribution 
- mecessary to maintain steady motion in a cyclone, the centre, O, of which 
- travels with uniform velocity over the earth, At the same time the cyclone 


rotates about this centre with angular velocity ¢; ¢ being a function of R, the 
distance from the centre, In the case where Z is independent of R, the field 


of pressure, though circular, is not centred at the point O, but is displaced 
; from it, as has been found by N. Shaw. The case is also treated where 


¢ = Ze— Ra", so that the rotation falls off slowly at first, but afterwards with 

great rapidity. In the treatment the density, p, is assumed constant. The — 
death of the author a of the effect by 
variations of p. JS. Dr. 


Ital, Mem. 7. pp. 83-42, April-May-June, 1918.)—Revision of Eotvés’s 
determination of the terrestrial angular velocity. Amended expressions for 
this velocity are and certain improvements are 


1475. of the Transit-Circle. J. de van. 
(Observatory, 42. pp. 884-837, Sept., 1919.)}—Much of the work once 
allocated to the transit-circle is completed or transferred: to other ‘instru- 
ments (¢.g. Zenith telescope), but the author suggests various directions ‘in 
which the transit-circle will still be the best instrument to employ. . He sum- 
marises thus: (1) The observing of fundamental stars ought to be left 
entirely to a few of the greatest observatories. (2) Experiments should be 
instituted to ascertain whether a repetition and extension of the A.G. zones 


could be effected with the aid of photography, while the intermediate stars 


of the Astrographic catalogue might be used as reference stars, (8) In-view 
of the preceding, meridian work on secondary stars should be restricted ‘to 


the needs of the moment. (4) A Durchmusterung for parallax by meridian | 


observers has not yet lost its importance. (6) Meridian observations should, 
further, be directed into the channels where photographic research encounters 
special difficulties, ¢.¢. systematic observations of stars of type M that are jtoo 
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.. The author points out how poor otherwise are the prospects of the M, N; 

Pp. 829-884, Sept., 1919,)—This is a. sketch of the various phases through which 

_ Thomas Wright's theory has passed from the time of Kant and. Herschel up 

- to the recent work of Hertzsprung and Shapley. Of three possible theories 
»  an-regard to spiral nebule, (1) that they are nebulous and within the galactic 
system, (2) that they are appendages of the system, as distant as globular 
_ Clusters, and (8) that they are “island universes,” the author considers the 
first highly improbable, and is not so strongly drawn to the second as Shapley, 
_ since he thinks they onght to be resolvable at such distances, If, as has been 
- computed, their brightest stars are fainter than 2ist magnitude they. must 
either be all dwarfs, or at such immense distances: as ge be “ sore universes.” 
1477. Distribution Aphelia in ©. ‘D. (Nat. 
: ‘Acad. Sci., Proc. 5. pp, 871-877, Sept.,'1919.)—In binary systems orbital 
eccentricity appears to depend on relative masses, so the author has been 
examining the aphelia of the. secondary bodies of the solar system, to. see 
whether these exhibit-any preference, and gives a résumé of his results. 

Hf there is any preference as. suggested, the larger eccentricities must 

either be associated with larger relative mass, or with smaller. In the latter 
_ ase, which is the one commonly found, capture is: naturally suggested as the 
explanation. The present results deal separately with major planets, minor 
planets, short-period comets, and parabolic or long-period comets. All — 
except the last are closely associated with the ecliptic plane: The aphelia 
of the major planets'are in the half of the sky centred in longitude about the 
_ apex of the solar motion, thus the centre of preference in direction is that of 
the intersection of the ecliptic with the galactic plane. The aphelia of the 
_ minor planets show a marked preference for longitude 195°, as also do’ those 
of the 45 short-period comets. The long-period or parabolic comets show 
_ partial preference for the longitude of the apex of solar motion, 90°, but more 
‘marked for that of the anti-apex at 270°, with a slight preference for the ecliptic 
plane. The short-period comets are presumed captures by the action of the 
darge planets, but they agree better with the minor planets. The author out- 
lines a hypothesis which may account for the position of the axis of preference 
with regard to the ecliptic and the galactic plane. The idea is that the two 
_ Star-streams may be portions of one curved stream, and the axis of preference 
a tangent to this stream.’ The centres of preference of the parabolic comets 
ate both 10° or 15° to the south of the ecliptic ; and this, in the author’s view, 
in favour of ‘the theory that the planets: were captured from a’ passing 
stream. ‘He considers, however, bead is’ too 


to test the true colour and reflective power of the moon, with and without a 
yellow ‘screen. “Finély- -ground aluminium held in sunlight gives, he thinks, 


a - the closest approach to'the darker parts of the moon, and finely-ground glass 


_ to’ the brighter parts, but the moon seems whiter than the glass. ‘With yellow 
“screen his experiments suggest rocks of blue-grey shade with white patches. 
VOL. XXII.—a.—1919. 


“ 
q 
» 
. 
a 4 
<4 
4h 
Ay 
re: 
ME 
33 


; 


The when: reflected at night froma sitveredl tems, He 
thinks a ‘new determination ‘should be wade of the colour index; from’ the 

starvliletmage reflected from an unsilvered leis: [See Abs. 80 and 768 (1916).] 
Ww. W. B. 
at Mount Wilson, California and Calama,; Chile. C. Abbot. (Nat. Acad. 
Sci., Prot. 5: pp. 888-866, Sépti; 1918.)—It ‘is: concluded’ that ‘tte spectro- 


 polomstric determinations of ‘the solar constant of ‘radiation made at‘ Mount 


Wilson’ and ‘Calama [see 26 (1919)] mutually support one aitother ‘and 
indicate a variability of the ‘solar radiation, Since the two stations: are 
situated in different hemispheres of the earth, separated by a distance of _ 
upwards of 5000 mites, 


1480. I regular Variations of the ‘Moon's their: right. 
A. Einstein and A. v. Brunn. (Preuss, Akad. Wiss. Berlin, Ber, 22. 
pp. 488-486; and 28. pp. 710-711, 1919.)—Einstein attempts.to ascribe the 
irregular periodic variations of the moon’s longitude, obtained as unexplained 
residuals from lunar theory, to the periodic alteration of the earth's moment 
of inertia with respect to the latter's axis of rotation ; such alteration: being 
due to the lumar tide. A. v. Breunn, in the second. .comununication, points 
out that Einstein's explanation is: based upon the latter's. erroneous concep- 


1481. Secubar Acceleration of Moas's 
E. Ww. Browan.. (Roy. Proc...96.. pp. 69-70, Aug. 1,.1919.)—This is a 
criticism of a paper by Nevill fsee. Abs. 546 (1919)] in. which it was argued 
that.no change in the secular acceleration was shown from 1640 to 1915. 
_Itisaow- pointed out that the residuals are not small uasystematic. quantities, 
but are, of a periodic character, and that a periodic term whose period is 
approximately equal to the leagth of the series. of observations considered 
will naturally show: no cumulative effect at. the.end of such period, A 
numerical case in point is given; and the author coacludes. by challenging 
Nevill’s statement as.to the. cause of the large. outstanding fluctuations, since 
hy We WB. 


Rotation of. dnner Planets by Spectroscopic Mathod,. Rodés. 
42. pp. 808-815, Aug,,. 1919.)—The difficulty of . deciding 
between. the short and long rotation. periods of Venus and, Mercury has 
induced the author to investigate the path of raysfrom Sun-planet-earth for 
various aspects and conditions; dividing the reflecting surface of the planet 
according as it is approaching or receding. He considers. various causes 
of dissymmetry in the resulting spectral: lines, especially imperfect guiding, 
and concludes, that for the inner. planets, the value of the observation is 
weakened by the facts (1) that they cannot be observed for this purpose when — 
’ full, which makes the effect. to be measured less, and the defect due to 
uneven guiding more ; (2) that the inclination cannot be peoperly eliminated 


as the equator is not exactly known, and that, the image being. small, there Ke. ‘“ 


is much greater uncertainty.in the measures. Some of these drawbacks.apply 


equally to Neptune and to a less extent to Uranus, ‘The pba) Cpasiders, it . 
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very ‘doubtful, whether a-rotation ef: Venus of about the same rate as that of 
the earth could.be definitely measuced but that.approximate' values:could be 
obtained: atthe favourable positions, 55° and 806°, the tesiuals being 


1483. ‘Spiral. Nebulee. Charlies. (Comptes Readus, 
Pr Sept. 1,.1919)—Facts which must. fit into any hypothesis regarding 
spiral nebulze, are that. they. avoid. the. galactic condensation and:-favour the 
galactic polar regions, and that their velocities as.determined.by the spectro- 


scope are very great; (hundreds of km. per sec.), and nearly all receding from 


the solar system. The. author suggests that outside bodies coming into 
collision with the galactic. condensation,.if of small. velocity,,would.be cap- 
tured. by it, especially if moving nearly parallel. to the galactic plane. If, 
however, their velocity be. great, they would rapidly recede, probably carry- 
ing off some part of the system, which would form a spiral nebula, This 
would fit the facts as above stated, The Andromeda nebula and others 


at Besancon. ®. Chofardet. (Comptes Rendos, 169. pp, 882-888, Aug. 25, 
1919.)—Kopffs comet is noted as being round, with a brighter nucleus, and 
of about Ifth magnitude. Metcalf’s comet of 9ttr magnitude, withont a tail. 
The observations of the the second on 


1485. of Variable Guthnick, Nachr., 

49986, Observatory, 42; pp. 852-858, Sept. 1919. Abstract.)—Am account 
of experiments with a rotating ebony sphere, first, unevenly polistred, and 
_ next uneventy whitened ‘with chalk, viewed under a phase angle of 144°, and 
electric: illumination. The experimenter conctudes that it is possible to 
rTeproduce:in’this ‘way typical light-curves of the Cepheid types, and of those 
of Mira Ceti,:R Sagitte, » Geminorum and similar stars. Thus the varia- 
bility of these types could be explained on the hypothesis of a rotating sphere 
with an irregular distribution of sarface brightness, generally not constant, 
and with amore or less absorbing atmosphere. bien ages point he studied 


1486. Bright Bands.in Nova Spectra. Ww. S. Adanis (Astron: 
Sec. .of Pacific, Publ, June, 1919. Observatory, 42. p. 352, Sept. 1919. 
Abstract.)—-Nova .Aquile III, observed: this spring; repeats in its bright 
bands two features already noticed for Nova Gemimorum II and Nova 
Persei.. The bands remain of the same complex structure (the detailed 
displacements’ varying directly as the wave-length) as that of the H lines 
months previously when the star just settled down from the initial outburst. 
Also the structure is the same for different elements: H, Nb, and He. The 
structure of 


| "1482. Physical pe Albvedo,, ‘Rings, Beil. 
(Astrophys. J. 50. pp. 1-22, July, 1919.)—The. general character of the rings 
has. been. settled by Maxwell’s dynamical investigation and Kepler's spectro- 
scopic study, but details.of structure are still 
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and another of rocks, from 0°61 for pumice to 0-078 for grey syenite. It 


~ 1/100,000, and probably. much less. The dust-cloud appears only on the 


_ simple Balmer series, with p= 2, and a closer accordance is found with 


~ with those of the asteroids, why this ae not be — fc 


| invariable, but the condensations noted by ‘several observers when the ring 


metres in diameter down to brickbats, chips and dust, the last-named being 


stratum of bodies of meteoric size, swept permanently clear at Cassini’s 
division, thinned and grooved elsewhere by the perturbations of the 


tabulated the asteroids according to the mean daily motion of the radius 


value.. The “commensurable” points are clear, and there are several 


attacks them from the point of view of reflecting power Phe genetal-albedo 
of Saturn is stated to be 0°63, and of the: brighter paehorta belt 0°75, the 
outer part of the B-ring is brighter still, the inner edge rather less bright, the 
A-ring distinctly fainter, while the C-ring was only a. few hundredths of 
the brightness of B. The range of albedo of the rings is therefore very ‘wide, 
from that of very bright cloud nearly down to that of black paper. The 
matter of the rings has to be compared with finely-divided matter, and the 
effect of the fineness of the division and of ‘the closeness of the packing is 
considered. Tables are given of the reflection coefficients of some white 
substances ranging from 89-4 for magnesium carbonate to 65°0 for cloud ; 


appears that no terrestrial substance in mass can give so high a brilliancy as 
the bright part of the B-ring. Optical dust very finely-divided is necessary, 
and monochromatic photographs indicate that this is also the case with the 

C-ring, though the packing there is less dense. The ring structure is not 


is seen edgeways, agree with the impression of a heaping up of scattered dust. 
Various experiments on the minimum visible point to a thickness not exceed- 
ing 15 km. for the rings. After some discussion of observations by Barnard, 
Ainslie and others, the author concludes that the albedos and light- 
transmission coefficients preclude the possibility of any part of the rings 
being of satellite dimensions, but thinks the substance must range “from a few 


the most plentiful in the bright zones of rings A.and B, when it appears to 
have its continuous origin in an increased volume-density of the larger 
masses,” He computes the total mass of the rings as hardly exceeding 


shadowed side of the rings, so the author considers that when the sun rises 
above the plane of the ring it drives the dust down on to the bright surface. 
His general view of the system of rings is “(a substantially plane, very thin 


satellites, denser near the grinding zones of action, and thinning out away 
from them. Permeating and overlaying this is a loose body of widely- 
scattered dust, more and more tenuous away from the ring-plane, and 
everywhere away from it so thin a cloud that it reflects no visible light 
save when seen in great thickness edgewise.” He considers that the pressure 
of radiation Gast | in a state of perperwat motion. Ww. B. 


1488. Spectral Series the of Asteroids: F. E, Kester and 
D. Alter. (Astrophys. J. 50. pp. 50-55, July, 1919,)—The authors have 


vector in seconds of arc, and constructed a figure with lines for each of these 
values, having length proportional to the number of asteroids having such 


regions of concentration. The idea is to find some analogy between these 
and a spectral series of Rydberg’s form. A fair accordance is found with the 


p=2041. There is a suggestion of evidence that the inverse-square law 
holds for inter-atomic distances. The analogy is not claimed to be very 
close between the asteroids iand the atoms, but various reasons are given, « 
notably the enormous orbital frequency of the atomic motions as Besa ortaege a 
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It is an admitted difficulty that owing to perturbations for which Jupiter 
is the mean motions of asteroids are varying. 
W B. 


1489. Colours ‘aad in Stellar Clusters. The Galactic 
Planes in 41 Globular Clusters. H. Shapley and M. B. Shapley. 
(Mt. Wilson Solar Observat., Contrib. No. 160. Astrophys. J. 50. pp. 42-49, 
July, 1919.) —Counts on large-scale photographs agree with counts on Franklin- 
.. Adams charts, so that the latter can be used for detecting ellipticity in clusters. 
"Of 41 clusters investigated 80 show an apparent elongation in the nature of a 


Ms. disc shape; others appear circular, but this may be due’ to perspective. 


Messier 19 is probably the most elongated cluster, having stars twice as 
numerous in position angles 15° and 195° as in directions perpendicular to 
the major axis of the projected ellipse. Globular clusters are much less 
flattened than spiral nebule or what appears to be the general galactic 
system. Messier 22, the globular cluster nearest the galactic plane, appears to 
have its main plane parallel to the galactic plane, and this appears to be an 
example of a ‘general rule that the closer the cluster to the galactic plane, the 
more is its mate parallel. [See Abs. and 269 ] | 


W. B. 


42, pp. 888-889, Sept., 1919.) —Hertzsprung’s table of observations of 
é Cephei, put in as evidence of a gradual shortening of its period, is inconclu- 
sive, as its chief point depends upon observations in 1785. In anycase . 
the change shown is too small to confirm the contraction theory of a star's _ 
energy. The writer cannot avoid the a that the star’s energy does 
not come from contraction. 


1491. Some Siars with more than Half a Second of Annual Fee Motion. 
E. Cosserat. (Comptes Rendus, 169. pp. 414-418, Sept. 1, 1919.) — The 
Toulouse Astrographic zone contains several stars of large P.M. and, pending 
‘a more complete discussion, places and P.M.’s are given here for seven of 
these in the first nine hours of R.A., four of the seven forming two pairs of 
stars. The largest P.M. in the list is that of van Maanen’s star, first noted in 
1917, having a motion exceeding 8 seconds annually. Barnard’s P.M. star 
also falls i in the Toulouse pata but is reserved for a future communication. 


W.B. 


1492. Notes on Stellar Classification. (Nature, 103. 
pp. 484-486, Aug. 21, 1919.)}—In continuation of previous work on spectra 
of 471 brighter stars classified at South Kensington, and 354 stars classified at _ 
‘Sidmouth, a further 287 stars from more recent work at Sidmouth give a 
third temperature curve, the two previous ones being reproduced for com- 
parison. The similarity is striking, though in the case of the brighter stars 
the temperature peak falls later, The Harvard classification of the stars in 
the two Sidmouth sets is tabulated for comparison, as these two sets were all 
obtained by the same three observers with the same instrument. The 
author discusses the features of the curves, and shows how they can be made 
to test his evolution hypothesis ; he asks for tens of thoesands more for this 
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1493. Uniformity and System, in. dhe. of Keleseapic, Sights ©. 
Leiss. (Deut. JagerrZeit. 22. p..141,.1918. Zeits. Instrumentenk, Beib. 
11 and.12, p. 55, types of telescopic sight.are. proposed, 
of which the main data.are: tabulated below. Stress. is laid .on.the. impor- 


tance of brightness: .Of image, and. its. dependence. on. size the exit-pupil. 


If the exit-pupil is smaller than the eye-pupil, then the cone of nays pro- 
ceeding from any object point which, after -passage through the instrument, 
would otherwise enter the. eye, will have its outer partion stopped out in 
: passage, so that the eye-pupil will not be able to exercise its full light- 
receiving capacity. The pupil of a normal eye in.darkness:expands to about 
6 mm. diam., which therefore, is the minimum diam. the exit-pupil should | 
have to avoid loss of. light. Telescopic sights’ are usually attached to. the 
weapon by clamp and collar supports, hence to facilitate exchange all three — 
types shauld be made with the same width of body tube. The magnifica- 
_ tions suggested are 2}, 5, and 8. The lowest power with large field of view 
would serve for shooting:.at fleeing game, the al 


200 | 60 | | 18° 


AE. 


1494. Work with ‘then ‘Rays. 
C. Pulfrich. (Zeits. Instrumentenk. 88. pp. 17-27, Feb., 1919.)—A detailed 
and illustrated egies of te ee and the method of using it, 


‘Method of Optical Pasi, Ouaxtz. Crystals. H. 
Buisson. (J. de Physique, 8. pp. 25-81, Jan., 1919.)—The experimental 
arrangement is very simple. A beam of light froma source such, as a 
 Cooper-Hewitt vacuum mercury lamp is sent in snecession through a 
diaphragm with a variable aperture, a polarising vicol,.a first. lens which 
renders the rays parallel, and a second lens which would bring the rays to.a 
- focus, The analysing nicol is placed near to this focus if the nicol is of 
small section, or between the two lenses if it is large. enough not to-cut off 
any of the rays. In the absence of any crystalline plate if the eye is placed 
at the focus of the second lens, a uniformly illuminated disc is seen, which 
is extinguished if the nicols are crossed. If now the crystalline plate is. 
introduced between the lenses in front of the ia the mage ore 
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become‘visible: If: monochromatic :light is: employed, a screen being used, 
an y irregularities in the crystal are strikingly shown by fringes which show 
the shape »of::the irregularity. The method. is useful, since mo accurate’ 


1498. lhed jor Delorenining BélidBodics, 


_ CoFabry.(J. de: Physique; pp. 11-25, Jan, 1910)--The. :refractive 


indices of solid bodies can -be measured: with an.accuracy reaching the fifth. 


~, decimal place, by means.of an immersion. method which consists in pre-. 


paring a liquid: mixture having an index near that of the solid. Absolute. 
equality between: the refractive index of the liquid and that of the solid is 
not sought. A:slightideviation is’ consequently prodnced, in the ray-passing 
throngh the solid, and this effect is measured, ° At the same time the. index. 
of, the is: measured by the deviation: given by a reference prism, of. 
refractive index near ‘to that of. the liquid, also. immersed. in the, liquid... 
Repeating these operations several. times for different compositions'of the 
liquid, a:series of: readings is obtained from which the index of the solid can 
be calculated by: interpolation. ‘The measurements are differential. with 
respect to the reference prism, and the method only requires the measure-. 
ment: of smail angles. A series of reference prisms is necessary. The 
method is. applied to transparent substances of different shape; including. 
lenses, irregular bodies with curved faces, prisms with faces polished or. 
unpolished, and. large-grained powders. The method. has the advantage of. 
allowing determinations of the refractive index to be made for bodies whose. 
form it is mot desired. to alter,or for. we careful 


Natanson, (Phil. Mag. 88. pp. 260-286, Sept., 1919.)—Treats on: the: 
electromagnetic theory the propagation of homogeneous radiation through a: 
material medium, that is, through space in which a collection of very minute, 
equal, simple linear vibratorsare distributed at random. The author acknow- 
ledges indebtedness to Raylergh’s ot 


pp. 1018-1919.. ‘Comptes Rendus, 168. pp. 887-842, April 28,.1919,. N. 
Cimento, 16. pp. 218-242, Nov.-Dec., .1018,)—First part of -a revision of 
Michelson’s: arguments, in: which it is shown that, on Huyghens’ principle, 
instead of a displacement of fringes between the case in which the terrestrial 
motion is parallel:to the incident light:and the case in which that. motion is 
transversal’to the same,:we:should—if the angle between the two; mirrors be 
exactly 90°.and the film be inclined at exactly-45° to them—have mo change. 
inthe phemomena of interference, 'This.result—the invariability of the optical. 
effect under a rotation of 90°—is general, whatever be the initial orientation. 


1499. Sysionic: Hypothesis of Mechanical 
E.:H. Barton and H. M. Browning. (Phil., Mag. 88. pp. 388-848, Sept.,. 
1919.}—The hypothesis here advanced is that each, the 
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possess syntonic vibrators of frequencies corresponding to those of red, 
- green, and violet light respectively: ‘These responders are supposed to be of 
molecular, atomic, or electronic nature somewhat like the resonators of Planck. 

The adequacy of three such responders to yield the: great variety ‘of effects: 
corresponding to those of .visual experience is tested by an experimental 
arrangement. This consists of a horizontal cord from which hang three light 
pendulums. These are sympathetically stimulated by one or more heavy 
pendulums hung from the same°or an associated cord. The light pendulums 
represent the vibrators’ supposed present in the eye. The slight: displace-' 
ments of the cord from which they hang represent the ‘light incident upon 
the eye. The heavy which these are 
the luminous sources. 

“In order that a vibtation ot any irequimey throughout the range corre- 
sponding” ‘to the visible spectrum should appreciably stimulate these 
responders, their “resonance” must not’be too sharp. The'‘responders must 
accordingly have considerable damping. To account for the persistence of 
_ vision and some sluggishness in its inception it is further supposed that the 
responders in the eye do not act directly on the nerves. On the contrary it 
is imagined that they only start some physiological change which lasts about 
a tenth of a this change; in its turn, is to stimulate 

nerves. 
The of three responders vatious conditions ot: 
stimulus i is photographically recorded and compared with the facts of colour 
vision. It is thus found that on these suppositions red and green would make 
yellow ; blue and yellow would make a — -~ and ‘$0'0n for other nurs 
of normal colour vision. 

The cases of colour-blindness. be: met the supposition of the 
of “resonators” of certain frequencies, 

Noclaim is made that the resonators pastelated been to 
The considerations here put forward simply show that if the mechanisms 


A. E. Bawtree. (Phys. Soc., Proc. 81. pp. 285-236, Aug.,1919.)—For astro- 
nomical, microscopic, and archzological subjects, and for radiographs and 
other purely photographic records, monochrome photographic slides leave 
nothing to-be desired, but for many purposes colour is necessary.. Owing to 
the large’ scale of magnification upon the screen only the crudest washes can: 
be obtained by hand painting. Processes of natural’ colour photography are 
excellent when there is no very fine line work which would be destroyed by 
the grain of the image ; but some subjects require definition of microscopic 
fineness combined with brilliant colouring. In the process now proposed 
the image is produced ina thin colloid film upon bare glass. A-range of 
dyes and mordants has been selected by which practically any shade ofthe 

most brilliant colouring can be obtained. . By suitable insulating films, images 
in any number of colours can be superimposed and accurately registered with 
one another. Thus, diagrammatic slides can be prepared i in various colours. 
The passage of a beam of white light through a prism can be shown spread- 
ing out into bands of colour instead of merely initialled lines. Coloured 
mosaics can be placed in a diffusing lantern to show the preparation of 
brilliantly than with the Maxwell disc. 
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Coun the preparation: et: alti. 
screen of lines ruled’ in alternate red and: green: of, say, 250 lines. per 
inch have projected: upon it by means lens’ the. image of)a:screen of 
similar ruling, but on lines of alternate black and. white, the former: screen 
will appear to change colour with a movement of the: latter image-of only 
1/250 in. Thus the smallest movement can ‘be rendered: strongly visible. to 
the largest audience. In this: manner compressive or tensile strain in.arod or 
the expansion of a rod with heat can be shown. ee ee 
the laws of fluid friction and of motion is also described. 


1501. Spectral Composition and Colour Ca igh: -power Al 
I, Priest, W. F.. Meggers, H. J. McNicholas, K. 8, Gibson, and 
E. P.T. Tyndall. (Phys. Rev. 14. pp..184-187, Aug., 1919. Abstract of paper 
read. before the Am. Phys. Soc., April, 1919. \—Describes research carried out 
by the above investigators in co-operation with the Searchlight Tnvestigation 
Section, Corps of Engineers, U.S.A. Preliminary data on the spectrophoto- 
metry of such arcs were obtained by. the colour-matching method of rotatory 
dispersion [Abs,.166 (1913) and 1246 (1918)].. Details are given of the method. 
as applied to a number of searchlight atcs,, Some of the values obtained for 
the spectral distribution are given in tabular form. It is expected that the- 
pry report. be later in he of the Bureao 


"1808. Dispersion: ere of shy 
‘Smal? Parlicles. M. A. Schirmann. (Ann. d: Physik, 59: 6. pp. 498-687, 
Aug. 22, 1919. Akad. Wiss Wien, Ber. 127. 2a. ‘pp, .1650-1628, 1918.) 
—This very comprehensive paper deals with the problem ofthe scat- — 
tering and polarisation of light by particles whose dimensions are of the order. 
of its wave-length. The object of the author is to explain the totality of the 
phenomena by means of investigations with respect to’ single’ particles. 
Section 2 reviews previous experimental work on the polarisation phenomena 
_ of colloidal solutions by Arago, Tyndall, Threlfall, Pernter, Ehrenhaft, Miiller, 
Steubing, and Talbot. Section 8'deals with ‘the objective of the. present 
‘research, which is briefly to connect the position of the polarisation maximum | 
‘with the colour phenomena. For all theoretical and experimental investiga- 
‘tions the shape of the particle is found to' be of fundamental importance: for 
polarisation at single ‘particles. ‘Section 4 examines the theory of polarisation 
of the diffracted light at small spheres. Section 5 gives the numerical cal- 
culation of polarisation at single particles in terms of the wave-length of the 
incident light and of the particle radius (A) For small metallic 
(a) Dispersion of the max. polarisation of the scattered light. (6) Com 
parison of theory with results for aqueous metallic solutions, ‘¢.g. ‘oalldidal 
gold, and the apparent deviations from the position of max. polarisation of 
the different average observation values. (c) Behaviour of indefinitely small 
‘particles. (d) Discussien of the percentage content of polarised light and 
comparison with results for solutions. (¢) Discussion of the’ tota}: radiation. 
(B) For small dielectric spheres. (a) Dispersion of the max. polarisation and 
comparison with results for turbid media. (6) Discussion’ of the percentage 
content of polarised light, and the total radiation. In section 6 the numerical 
calculation is made of the polychromatism of the polarised light scattered: by 
single particles. In section 7 new optical methods are described for the 
dimensional determination of the submicroscopic particles of spherical form, 
“based on polarisation effects. Consideration of the wave-length of. the 
incident beam as variable shows: 
VOL. XXII.—A.— 1919. 20 
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mith angle incidence,. but that the 
‘position of the polarisation maximum: is itself, a function. of the wave-length. 
‘The ebaracter of this function is;determined by the particle, and, the. present 
‘investigation shows: thatithe »pelarisation, maxima. or..minima.,for, definite 
‘particle dimensions and: differant wave-lengths are situated. so thatthe, angle 
for max, polarisation of:.the components oscillating .perpendicular to.and. in 
‘the vision plane is, inversely proportional, to. the. corresponding. wave-length 
‘for metallic ‘spheres, and: directly, for dielectric spheres. Consideration of 
the particle radius as, vagiable. shows; for, -incident, monochromatic dight for 
different, materials, a dependence of max. polarisation upon particle dimen- 
.Sions, By combining the displacements of the maxitium due to the above 
_causes for incident white light, the colour of the-seattered light isdetermined. 
By growth of ‘the angle occurs a gradual transition from longer waves of 
weaker intensity to shorter waves of stronger intensity whereby the emitted 
‘colours are not pure spectrum Colours but mixtures. The investigation has 
“Proved that the polychromatic character of the scattered polatised light is a 
phenomenon which is connected with the spherical: shape of the polarising 
particle and can be traced to the dispersion of ‘the diffracted’ polarised: light. 
_ Agreement has been found ‘between the theoretical polarisation results for the 
‘dielectric deduced from the extended polarisation formula and the observa- 
‘tions on turbid media made by Arago, Tyndall, Pernter, and: ‘Bhrenhaft. 
‘The lack of agreement concerning the position of the polarisation ‘maximum 
-in aqueous metallic solution has been completely. explained on the dispersion 
theory: by taking into account the,particle dimensions,.and. the of 
incident dight. .Section 9-includes a table of data for 


Sephiger. (Ann. Physik, 59, 7. 
618-684; Sept.: 4,1919%)—This paper. presents, data, fram, varigus sources 
relative to the question of the emission of. spectral.lines by atoms or by. mole- 
tules,.and also deals particularly, with the, case, of excitation by electronic i im- 
pact; 2 discussion being given of the dependence of the intensity of the emitted 
line on the velocity, of: the. electron. A function, is introduced, to which the 
‘name “excitation function given, | This, function is, the. product of, two 
factors, one of these: being :the.i mean, energy. emitted impacts causing 
‘spectral excitation, the other depending-ona certain impact parameter. The 
-use of this. exeitation:function..in discussing experimental. results, and. in 


1504. in the Gravitation, Field of the, Sen, Grebe and 
(Deutsch, Phys, Gesell... Verb, 21... pp, 454-464, July 80, 1919.)— 
Einstein’ s:theory. of relativity. [Abs. 858. (1916)] requires that there,should be 
shift of: spectral, lines, excited, in the gravitation field of the, sun, towards 
the red’ end ofj-the spectrum. The resultsof thegresearch here described 
show a shift; towards, the.red.of the nitrogen, band, \3888,. The amount of 
this: shift isi different, for, the, different lines. of this band, but. is, generally 

_below:the magnitude.of:the Einstein-effect. ‘The. results, cannot be explained 

as being due to the,existence.of higher pressures in, the sun, since, in agree- 

-ment- with earlier, measurements, the position the nitrogen band was 
» found to indepeadent of, the. .pressure,.. Vertical. currents. in the sun are 
“also out of:'the question, singe the, shift, at,the edge.of the, sua and that at 
»the centre: show mosdifference.. It.is.shown that, owing to. unsymmetrical 
structure;:a. spectral: line: an apparent, in, position for 
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the- emission te tuitous 
shifts of lines with smalt:dissymmetry may be, observed, and such an. effect 
would give rise: to: correspomding icregularities. in: the values: observed fora 
‘number lines uniformly shifted .by:some other. cause. .Measurements of 
the nitrogen: band lines show that: a predominating dissymmetry probably 
exists towards the shorter,-wavedengths. The existence of this dissymmetry 
has a tendency to-redirce the displacement effect (towards: the red) in.ques- 
tion; that-on' the whole the, corrections applied have the effect. of 
increasing the:observed:displacements. this;is carried, out, a displacement 
effect results;;which agrees! fairly. well with the value’ predicted. Einstein, 


| Soc; J., Trans..115. pp. 855-864, July, 1919;)—After remarking. that 
-Soddy's views [Abs. 446: (1919)] cannot be- seriously contested; by. either 
physicist or mathematician, the author insists. onthe necessity.of chemical 
and physical co-operation:in ‘the investigation of atomic structure. He here 
considers only.an~ ideal. simplification of: existing spectra which ¢an be 
illustrated: or -even’ confirmed from the lighter and) simpler elements, to 
which; however, theories:of atomic: structure: must conform. ‘Spectral\series 
therefore bere: regarded:as consisting of three mutually: related sets : 
diffuse; (2) shatp,:and.. (8) principal: series, the: extreme of-any. one) of 
which’ implies thatoof the:.other two. The lines: in any one series; may be 
- single, double;,or-triple; and. an element: may:emit two or more such distinct 
vgets. As. the. lines: inh any- series. approach: closer—towards | the violet—the 
tines. cease, im the labopatory, to:be visible, and ‘the limit, identical for (1),and 
(2), giving the wave-aumber. intervals, for the principal 
series, for whichnthe Rydberg-Schuster Jaw: gives) the.limit., This interval— 
_the‘number of :wave-léagths:in 1.cm.—between: two, members, ofa doublet— 
remains) constant for (2); the two members forming separate. series 
o with different limits; but for .(8),.there is a common, limit, the; doublets 
becoming narrower. If we exclude the hypothesis of a-nuclear, origin. of 
series spectra—and we have no means of experimentally testing any — 
6f such type; which moreover.seems excluded by Zeeman 
-andi Stark effects, etc.+the infinity of lines would. imply an infiaite numberof 
degrees.of freedom ‘in the: atom, if the: spectra are in any sense dynamical 
ovibrations the: atom. Hence we.are driven to. theassumption,-of }an 
infinite number of atomic:states, as in ‘the theories of Ritz.and. Bohr,: Aigain, 
satisfactory’ theory of spectra.as atomic vibrations must lead, equations 
giving the frequency direct, instead of its square, The only known: case: of this 
when the atomic vibrations ave :considered as mainly magnetic, as-in Ritz’s 

- theory; implying the! maganeion.', These theories were extraordinarily success- 
ful; but lead:to:difficulties, of which some are: mentioned. below (1) Experi- 

ments:in the scattering of a+ and. 6-particles by atoms indicate that the:usual 
of» electricalaction remain: valid inside the, atom... ‘This. precludes 
. comparable: magnetic forces. (2) Separate rings of electrons: are impossible 
if be true, and this: would mean that X-radiation, is entirely nuclear. 
(3) Dhe: acceptedcnuclear dimensions: ase: not consistent with (2), _Theyiare 
-also-not consistent with its: capability. of emitting 6-particles during radio- 
active changes. A clang: list. of sach, 

quantum theory gives! but:littlevaid... 

“The: author ins his: own work: started. with that the 


as an electron, and that the:law of force between 
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that of the inverse square, to-ain extreme order 
‘mation. He then determined the frequencies of dynamical vibration for.an 
with one ring containing one to’six electrons.and a nucleus of defined 
_ strength. These are pure ‘numbers except for certain defined vibrations in 
which the vibrations of the nucleus‘involve small corrections. He then found 
that the coronal spectrum, consisting of 86 lines—not yet obtained in the 
laboratory—fits into the scheme for nuclei 5e or 7e with 5 or 7 electrons, link- 
ing up-the whole coronal spectrum as the superposition of the spectra of two 
elements represented by simple formulz. The corresponding lines observed 
in the nebuiz, in addition to those of’ H and He, are attributed toa hypo- 


thetical element nebulium with atomic numbers’ 2, 4,6. The angular momenta 


of all these atoms (nebulium and coronium) are found to be simple multiples 
of a common unit. Given this result, the spectrum of any one of the five | 
elements can be calculated from that of any other,.and the author has 
‘Suggested that this was the real basis of the quantum theory, and that the 
angular momenta of the electrons in all atoms were related in this simple 
‘way to a universal natural constant, which, being an angular momentum, 
had the proper dimensions, and even the proper numerical values, of. 
-Planck’s unit. Bohr has adopted this generalisation in his theory. The 
nebulium and coronium spectra are band, not line spectra, and Merton is 
now seeking to reproduce them by submitting a gas of extreme tenuity to 
electric force insufficient to ionise it and so detach an electron, but sufficient 
to show a dynamical vibration spectrum after’an exposure of many hours. 
_ “Phe author points out that no model of the H-atom can be considered satis- 
factory which fails to account for the so-called secondary Balmer series, now 
known ‘to be a principal, and nota diffuse series, and gives only the-six lines 
-Obtainable in the laboratory. He-considers the origin of this series: to be 
the key to the problem of atomic structure, in that it is known to be duc in 
main to the H-atom, and not to the molecule. Moreover, an:atom.is not 
‘satisfactory unless it also forms molecules the spectra of which are deducible 
that of the atom, and no me H-atom appears to have 


1606. Patensity ‘Decroent in: the Merton 
‘W. Nicholson. (Roy. Soc., Proc. 96.: pp. 112-119, Sept. 4, 1919.)— 
Liveing and Dewar have found that in a mixture of the more volatile gases 

_ of the atmosphere, consisting mainly of neon and helium and containing 
_ bydfogen, the Balmer series could be traced as far as the ninth member. 
~The authors have recently found that similar results can be obtained in 
“helium containing hydrogen at pressures.so great that, on certain theoretical | 
- considerations; it would seem impossible that the. radiations. of the higher 
‘members of the Balmer series should be detected. These theoretical con- 
siderations are consequences of Bohr’s theory, which requires the. space 
- occupied by a hydrogen atom, in the process of emitting lines of the higher 

_ members of the Balmer series, to be.such that these radiations cannot be 
expected to be visible except under conditions of extremely low pressure. 

‘With vacuum tubes of the H type filled with pure helium at a pressure of 

- 41 mm. of- mercury, hydrogen from the electrodes also being present, it 

was found possible to observe 12 members of the Balmer series. The lines 

‘were surprisingly ‘sharp, and though’ the twelfth member was very faint, 

‘there was no doubt of its presence. ‘Quantitative measurements of the 

‘intensity distribution in the Balmer: series lines: were: made, both with: these 


a ‘high-pressure’ tubes. with tubes containing (ay pure 
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hydrogen. at: a pressure. less. than.1. mm... The. water-vapour .tube, was 
connected to a small bulb, containing: a few. pieces.of. anhydrous calcium 
chloride and. soda lime,. and: was. sealed. off at.a pressure of about mm. 
of mercury, The method: of. determining the intensities was, the neutral- 
tinted wedge method. previously described [Abs. 678. and. 1037 1916)).. 
following table summarises. the an, of 


‘The 


106 890 2:42 103 
| just visible 117 0184 
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it seen that in) helium at the: high. pressure H@ is reduced roughly in the 
ratio 8/4,-as against 2/5 for Hy, 1/4 for;Hs, and 2/18. for He, showing a 
progressive reduction. of. a rapid kind towards the violet end of the spec- 
trum. There is no transfer of energy to the shorter -wave-lengths, but. an 


actual transfer in the opposite direction.. 


It therefore seems certain that 


in the tubes of 41 mm. pressure the observation of the higher, members 
‘of the series depends on the: fact. that their-low intensity, relative to. that. 
in tubes ata lower pressure..containing pure hydrogen, is. more. than 
compensated for by the fact that they. do not suffer. the same broadening 
under these conditions, The transfer of energy to members of lower term- 
‘Rumber in-water-vapour at 5 to.10.mm. pressure,.and in helium. at 41 mm. 
pressure, would appear to accord with the theory of Bohr, which demands 
the existence, : for the production of the higher. members, ofa considerable 
number of. greatly enlarged. atoms, but this would appear to be outweighed. 
_ by the fact that members of the series having a term-number as. high as 
m == 14 are.visible at,such pressures. .It seems probable that. assumptions of 


a far-reaching character. will be. necdad to the in 


light of Bohr’s theory. 


1507. ‘Spectral. w. M. ‘Bicks.. Mag. pp. 801-817, 
Sept., 1919.)—A continuation of previous work [Abs. 1958, (1918), 217 and 
1857 (1917), and 1200 (1919)]. The, present paper. gives the results of an 
attempt to determine to within 1.in 100,000 the value of the silver “oun.” — 
The value finally deduced is g = 861°7887 + 0:0038.. It should be noted that, 
if atomic weights in terms of Ag are determined from the oun, the. values 
are independent of the. actual value of.N. used, provided it can be taken 
as the same for all elements. They.should be calculated, therefore, either 
with N =» 109675 if, in 1009678'6 if in LA. value.o. 
qused. 


1508. Value of the Rydberg. dan Spectral Series... We E. Curtis. 
(Roy. Soc. Proc. 147-155, Sept. 4, 1919.)—The results. given in a 
previous paper [Abs. 1831 (1914)] have been modified on.account of.a slight 
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alteration now found to be necessary. in, the. of to. 
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number of formule, empirical and ‘theoretical; have been ‘coms 
pared, ‘and it i8’found ‘that a two-constant Rydberg formula is capable of 
representing the ‘Batmer ‘series ‘satisfactority, and’ shows an appreciable’ 
superiority in this’ respect over the theoretical formule of ‘both Bohr ‘and 
Allien. ‘The probable effect upon the ‘determination of ‘arising from ‘the 
composite ‘structure ‘of the: littes has: been investigated, and found’ to be 
inappreciable, except'in‘so far-as this ’non-homogeneity renders it somewhat 
uncertain which type of formula should be employed’ to represent the 
observed ‘wave-lengths. The provisional adoption the value 1096788 for 
Nis suggested. This is’ probably sufficiently accurate for -present purposes, 
but could be improved upon if accurate wave-lengths of the individual com- - 
ponents of H, and Hg were available. The calculated wave-lengths of the 
members of the series down to ‘m= 87 are given. These do not differ by 


1509. and Tonisation on Oxidation of 
H. Rinde. (Ark.. Kem. Min. Geol., Stockholm, 7. No. 1. (7). [21 pp.], 
1917-1918.)—The most recent irivestigations indicate that, in all-probability, 
phosphorus’ trioxide constitutes ‘an intermediate product in’ the: oxidation 
of phosphorus. The ‘author describes experiments ‘on the lumitrescence of 
phosphorus trioxide: vapour in Mmixtores of ‘various gases, mostly carbon: 
_ dioxide and-oxygen, the intensity of the light emitted being measured by 
photographic process. Since no‘ luminescence’ oceurs’ in ‘pure ‘carbon 
dioxide, the phenomenon is ‘evidently due to ‘an oxidation process,’ As the’ 
‘Proportion of oxygen present increases from 0 to intensity of 
of the gas i is accompanied by a diminiition’ in the: ‘intensity; which remains 
approximately constant between 60°% and 100% of oxygen ; this unexpected 
result may ‘be due to’ continuous emission of light with low pressures of 
oxygen and ‘to‘intermittent emission when ‘the’ pressure of the oxygen is 
higher. The results obtained with dry and moist gas indicate that in the 
former‘case the oxidation proceeds according to the equation, +20;,—> 
and im the’ latter according to P,O.+HsO + X —> HsPO,, 
where X'represents an ‘unstable ‘intermediate compound undergoing *oxida- 
tion, reduction or decomposition into HPO, and some other compound. — 

~The ionisation accompanying the luminescence of phésphorus trioxide has 
also been studied. No difference is found between the mobilities for positive 
and negative ions. Just as with luntinescerice, no ionisation occurs if the gas 
passed over the tridxide is ‘perfectly oxygen-free, the presence of 0° % of 
oxygen being sufficient to Cause the appearance of both luminescence and 
ionisation. Calculation on the basis of certain rough approximations shows 
that only a vanishingly small ‘fraction of allthe reacting molecules of the 
_ oxide ‘gives rise to ions. When électrodes of copper are used, both’ lumi- 
nescence and ionisation cease and the copper becomes covered with’a black 
compound, which appears to be a copper phosphide ; thus the intermediate 
product’ formed from ‘the’ phosphorus ‘trioxide vapour and’ ‘water-vapour is 
more’ prone to react with copper than to undergo oxidation. | T.-HReP) | 


The" Magnetic Fitld and the High-frequency Spectrum of the Elements. 
Rita] Brunetti. (N: Cimento, 16: pp. 5-18, July“Aug: ‘1918.)—First) 
instalnient of ‘experimental work, examining the action ofa magnetic field 
upon high-frequency spectra, to find what necessity there'miay be to introduce 
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the ‘The ‘ofditiaty ‘theine’6f. spebtral anatysis, even abligh 
resolving’ powers, ‘Offer hope of diteét observation of!'the breakehpvot 
radidtions “ander the ‘aétion’ of a ‘magnetic’ ‘field if<the: phenomena! 
observed dte'of the ordet of ‘Zeéettiati's ‘effects’ With: the amethddiloficurved 
crystal faces, the lites’ split up’ ints doublets differing 0-008to 
In the characteristic spectraof ‘the elemerits magnetic fields, 

Revi: 14. pp. 177-178, Aug., 1919. Abstract of :paper/read before Am. Phys. 

-April;: 1919:)—It lias Previously: been shown that on the assomption that. 


orbits about positive sub-atoms the:centtal. positive changes may. be-caloulated, 
in the case of K-radiation; from the two equations == 2882: x 10-4/./(d) and 
¢ = —d). From the measurements ‘of Blakeand: Duane the value of b 
is'8'6;.4n Friman’s measurement of the wave-lengths of the L-radiation 
band for a considerable number of elements [see Abs. 57 (1917)] he has 
indicated what he regards as’ correspUnding ‘lines in the different spectra. 
The-shortest of .these lines for. a considerable number :of «; elements i is marked: 
This:dine.is indicated. in the. spectra of, eleven elements. The. central. 
changes. fer.these lines may. be. calculated, from the 
table is inclucled in the, paper in.which the, values of. calculated in this 


1512. X-ray Spectroscope. i. d. Physik, 

59. 5. pp. 455-464, Aug. 5, 1919.)—The author describes a’ modification of 

Debye and Scherter’s method of analysing the crystalline 
powdered’ substances by means of X-rays. “Tn ‘his modified method’a ‘beam 
of X-rays converges, by means of a wedge-shaped ‘slit, on a line or the 
surface of a cylinder and, as it again diverges, falls on a layer of the powdered” 
crystals. The latter are arranged to lie on the ‘surface of the cylinder, sub- 
teriditig ‘an angle of abotit 20°% at’ the axis. A photographic’ film is so 
disposed on the cylindrical surface as to receive the rays reflected from the 
powder. The main beam of X-rays, unreflected, passes out of the cylinder 
after penetrating the powder. It is easily shown by simple geometry, that 
rays of the samme wave-length and order reflected from similar crystal 

planes will be focused at the same point on the film. cee. A. B. W. 


1518. Visible Radiation from the Antikathode of an ire Tube: J. Be 
Lilienfeld. (Phys. Zeits. 20. pp. 280-282, June 15, 1919.)—The paper 
describes the spectroscopic examination of the bluish-green light emitted 
_ from the antikathode of all X-ray tubes. This visible radiation has nothing 
in common with the heat radiation from the surface of antikathode. The 
visible radiation excites the bright green fluorescence on the glass walls of 
the X-ray tube, and renders luminescent the residual gases, Spectral 
diagrams are Teproduced in illustration. A.B. W. 


1614. The L-series in the Tungsten X-ray Spectrum. B. .Overn. Phys. 
Rev. 14. pp. 187~142, Aug., 1919). | 
Tungsten X-ray Spectrum, L-series ; Wave-lengths. were 
_verified, for the most part within 1/10 ~ cent., baad. in the case of hi x 
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10-*:cm. which was. found to have. wave-length. 1:202 x 10cm. Six 
new lines were discovered, four of which may belong to tungsten : 1/236, 
1/218, 1:079, and 0°798 x 10-*¢m. . This last line appeared light in contrast 


to the dark bromine absorption band in which it was. located ; an explana- 
tion of this fact is suggested. Dershem’s. method was used with a very thin 


crystal and with very long of the. Coolidge tube. Four Photo- 


graphs are reproduced. _. 

Tungsten X-ray Spectrum, of Lines 
lines fall into two groups, each line of one thats a wireern 1: ast times 
that of the corresponding line of the other. 

' Molybdenum X-ray Spectrum, K-series—Three faint lines were. measured 
which may belong. to this series, waverlength 0-706, and 0: 
Bromine X-ray Absorption of discontinuity found. 
Silver X-ray Absorption Band.—Evidence of discontinuity found. 
Thickness of a = a method... 
| 


RADIO-ACTIVITY, 


“1616. Model Radio-active Atoms, TT. Tetada. (Phys: Math. 
Japan, Proc. 9. pp. 185-195, June, 1919.)—A mathematical discussion of -a 


possible structure of radio-active atoms, particular attention being to 


the structure of the “‘ positive nucleus.” A “ provisional” working model: is 
proposed and is tested in the light of available experimental data. This trial, 


though still unsatisfactory, suggests openings for er experiment and 
theoretical investigation. | A. B. W. 


1616. Grepbical M ethod y pplicable to “Radium N. 
Dorsey. (Phys. Rev, 14. p. 173, Aug., 1919. Abstract of paper read before 
the Am. Phys. Soc., April, 1919.)—In the determination of the radium content 
of sealed specimens that have not reached equilibrium it is very desirable to 
ascertain Benen the concordance of each observation with those that have 
preceded it. le graphical method used during several years past at the 
om isnowdescribed. |. A.B, WwW. 
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Williamson and L. H. Adams. (Phys. Rey. 14. pp. 99-114, Aug,, 1919.) 

Temperature Distribution in solids; surface heated at uniform rate. Equa- 
tions are derived: for the following typical: shapes: (1) Rectangular’ parallelo- 
piped. (la) Long rectangular rod. (1b) Very *slab.; 
(Qa) Long cylindrical rod. (8) Sphere. Cylindrical ‘tube. heated ‘o1 
@utside, (46) Cylindrical tube heated both inside and outside. Spherical 
shell heated: only outside. Results calculated from these equations ~are 
tabulated and in some cases shown graphically, These: numerical:results 
diffusivity. 

Equations are derived for the following shapes: (1) Rectangular parallelo-. 
piped... (la) Long rectangular rod.:°(1b) Very thin slab.’ (2) Cylinder. . 

2a) Long cylindrical rod. (8) Sphere. The distribution inside a sphere at 
* various instants ‘is computed and also the temperature at the centre of a 
slab, square bar, cube; long cylinder, and sphere as a function of the time: 
These numerical results may be tothe case: of: 
of any sizeand diffusivity,:. 

‘eaieinines: time relation at the centre of a symmetrical solid whose surface 
is heated either at a uniform rate or very suddenly. The convenience of this 
method is pointed out, but practical details are not equa- 
tions are in convenient form such uses. AUTHORS. 

mann and W. Meissner. ‘(Zeits. Instrumentenk. 89.. pp.°212+224; july, 
1919. From the Physikal.-Techn. Reichsanstalt:)—Continuation of previous 
work [see Abs. 1538 (1912)] taking into account the effect of the elastic 
deformation of the thermometer glass and the compressibility of mercury. 
If Ay be the coefficient of expansion.of mercury under 1 atmo. pressure at 
temperature ¢, and if A,, be the value of this coefficient under p atmos. for 
the particular glass concerned, then between 100° and 800° A,==181°81 x: 
10-* + 8°47: x 4+:8°98 x 107M? 0-2 x 10-4" and between 200° and 
500°, Aygo B x (1—47 x 10-1) (6 1) — 47 x 10-°(4— 1), where B= 
18222 x 10-* + 1:31 x + 8°99 x 1071: + 9°3 x Ain is taken as 
182°55 x 10-*. The values given by the second formula express the results 


“1519. ‘Theories D. West... (Phys, | 
Proc. 81.. pp. 278-288; Dise., 289, Aug., 1919.)—The. process. of thermal 

transpiration, or the establishment of a pressure difference between. two 
vessels connected by a capillary tube and at different temperatures, takes 
place. at all gas pressures. The explanation of the phenomena at low 
pressures is. well known and simple, When, however, the mean free. path of 
the molecules is of the order of, or smaller 
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simple explanation fails and a more elaborate hypothesis is necessary. 
Reference is made to the work of Reynolds, Sutherland and Knudsen. The 
two latter investigators have proceeded on different lines, but it is shown 
how Sutherland’s original method of treatment can be employed | to calculate 
a formula which is applicable to all préssures, and which is in a 
agreement with the formule given by Knudsen for limited ranges of 
pressure. It is anticipated that ‘the ‘present paper: ‘will’ ‘be ‘Considerable 
use in the author's’ further research. 


1520. Detection of Tebisible Objects 
(Phys. Rev:i4. pp. 1684166; Ang., 1919... Abstract of paper°read ‘before the 
Am. Phys. Soc:}—~Early in: 1918 work was started on ‘the Western Front°on the 
problem of detecting mem and ‘other objects at-a higher tempetature than 
their background; in the dark; their thermal radiation. The upparatas 
consisted:of a Hilger thermopile orounted in the: focus of a 14in. (86-cm:) 
parabolic mirror (silvered on the*surface), together with ad’ Arsomval galvano- 
meter. Men were detected with ease at 600 ft. (180 m.). A man lying ina 
depression in: the ground. at a:distance ‘of: 400 ft. (120:m.) was detected as 
soon asthe upper part of his. face was above by 


w. Coblentz. (Phys. Rev. 14; pp. 168-169; Aug., 1919; Abstract of 
paper read: before the Am. Phys. Soc., April, '1919,)—A. further discussion 
[see Abs. 427 and 1205 (1919)] of the differences found in the region 
0:4 » to. between the energy distribution inthe :cylindrical acetylene 
flame and in the black body. 
in. this region are tof the order ‘of-5: to. 10 %, and Michela 


1522. Spectral Energy-distribution Curve of Ww. w. Coblentz. 
(Frank. Tnst.; J: 188. pp. 890-401, Sept., 1919.)4+Shows that the spectral 
energy disttibation of the acetylene: flathe can-be well represented ‘by that of 
black body temperature of: 2860° to: 2870°.K. 

1528. Effect: of Carbon w. T: David: 
(Eaginessing;: 108 pp. 800-802; Sept. 5; .1919j—The: author: wished to 
determine-whether the presence of a gas like CQ;, which absorbs radiations of 
the:kind emitted by exploding gas mixtures, would diminish the latge less of 
heat by radiation... It is found that there'is such an éffect,'but it is-due to the 
lowering of the temperature developed. during the explosion, The.experi- 
_ ments were made in a steel cylinder, 30 cm. in diam: and height; in a recess} 
closed-on the:cylinder side by a plate of fluorspar, is»placed-a bolometer ;'the 
mean gas temperatures are calculated. The gases used are coal gas mixed 
with oxygen, with air (the nitrogen mixture of the paper), or with up to 
65°38 of ‘The presence of CO, greatly reduces the ‘max. pressure 
developed andthe speed of ‘the convbustion ; in‘a 15°% ‘gas-air' mixture a 
maximum Of 106 in. in’ ‘sec. ; in the presence ‘of 
(586 % CO; the figures were 68 Ibs. and sec.’; with '65 40 Ibs. and 
sec, ‘The effect of dilution with*CO; is stronger than that -of 
nitrogen: ‘It is‘probable that the dintinishes the ‘rate’ of conibustion “so 
much that’a -considérable portion of gas at 
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the maxi pressure is attained.: The effects are:ascribed ‘to theshigher ‘spevific 
heatof COs (than N):and: to: its high: volumetric: heat.at high:ténmperatures, | 
Though the;; percentages of ©O; used were higher than those of intennal- 
combustion -engines,:it' seems advisable:to reduce the: proportions, of? the | 
products: of combustion in the. charge to the ‘minimum: possible, especially. 
when: working: with: gas: mixtures, of ‘moderate: sttength. The: experiments: 
further seem ‘to’ indicate: that the» vibratory: degrees /of freedom ofthe: 
inert: COpmolecules ‘absorb energy very tapidly from: the: freshly-formed ; 
molecules which are ‘known: to possess.at; the moment ‘of: formation a:can-: 
siderable. excess: of vibratory energy above’ the amount they would: possess. 
under the equilibrium conditions: of the gas temperaturt. The! rate: heat: 
emission is greatest ‘before. maximum :pressure is:obtairied:and:in theveatly: 


624. The: Kimbo. Theory of Gases (N. 
pp. 68-80, July-Aug:, 1918,)}—-Puts .in;!a,simple and: synthetic: form; the, 
relatioms of entropy under the statistical to.a gas. 
[See Abs, 197 A. 

1526. On the: Approcimation: of the: 
K. Lichtenecker. (Deutsch. Physi Geseth, Verh. pp. 236~289,, May80,) 
1919.)—In a previous communication [/Abs. :608:(1919)} the author ha’:shown' 
that the formula usually employed | for the entropy S of N similar elements, 
S = —ANXu log w,, gives an upper limit instead, of the exact value of 
the entropy. The problem therefore arises as to whether the approxima- 
tion afforded by.the..above formula is under all.circumstances so..accurate, 
that the deviation has no. practical. significance. It.is now. shown in. the; 
paper that on the.assumption of a simple acaessible. distribution, .an upper. 
and. a lower. limit may, be obtained, for the deviation as. given the 
entropy formula:.from.the true values,. Moreover, this, deviation decreases. 
-to.an infinitesimal amount..when. the. number. of particles. increases to; 
infinite extent.. For, a.number of: particles. equal to the molar Loschmidt, 
‘the om the about 4%.» 


“1626. A Theory of E. Wertheimer. (Deutsch. Phys. Gesell., 
Verh, 21. pp. 485-454, July 30, 1919.)—The author here presents the principal | 
results of a a a8 theory which has occupied him for a number of years 
[see Abs, 626 (1911)]. Section 1 deals with the fundamental form of an 
equation of state, which is as free as possible from hypotheses, namely, 
p =fv) + x(v)[T — F(2)], and in which only the three variables v, and T 
appear. Section 2 considers the definition of temperature. This is based 
upon thermal radiation and spectral distribution. Vacuum is taken as the 
comparison medium with which the substance considered is in thermo- 
dynamic equilibrium ; the necessary condition for this is that the radiation 
energy U, divided by the cube of the refractive index n, is equal to Uo for 
every frequency, where Us is the corresponding energy value for the vacuum. 
The latter when integrated to get the total vacuum radiation energy gives | 
the Stefan-Boltzmann law, U)=+ aT‘. The temperature of any substance is 
therefore defined by the fourth root of the radiation-density of a completely 
evacuated space. Section 3 reviews the experimental facts. In section 4the _ 
connection between pressure and radiation energy is investigated. The 
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-restilts ‘of the research are collected in section 5 ‘under the sub-sections: of 


the saturated state, and unsaturated vapours at constant volume, while a | 
discussion of these results follows in section 6. ‘The radiation energy 

found to increase linearly with temperature when the specific volume is. 
constant, while the absorptivity and refractive index are dependent on the 
specific volume. The Rayleigh-law is found to be not generally applicable 
for dark radiation. With. decreasing specific volume the deviations of the 
pressure coefficient are found to increase continuously from ‘the ideal value, 
a result in accordance with experience: The difference between the author's 


standpoint and that of the: kirietic theory is as follows: Temperature-on 
the. kinetic ‘theory depends in’ a simple manner on molecular velocities 


and’ mean free paths; on the present theory the translatory velocity 
of the ponderable (electrically pe are bodies in' vacuo has no immediate — 
connection with temperature. Primarily the velocity determines only 
the frequency and momentum of the impacts, while the temperature 
itself depends on the energy’ radiated as a result of the 8 ge rae 
1527. Thermodynamics of Water- G. (Zeits, 
Deutsch... Ing. 61. pp. 750-753, Sept. 8, 1917.)-—-The author has” 
obtained, by a graphic method, an equation for the isobars of the see 
of water The equation obtainedis 


= + | 
X 10!, Cy == 2°88 x 10", = 1°64 x and 

kg.jm?. From this equation ‘we can derive the equations of state for the 
specific volume, the heat content, and the entropy, as well as the charac- 
teristic function ¢, in which all the magnitudes of the region of superheating 
are contained. By taking into consideration the corresponding function ¢' 
for the liquid, the equations for the region of saturation can be derived. All 
the equations are in good agreement with the most recent expérimental 
values. ‘The deviations amount throughout to only some thousandth parts, 
and in no case reach the amount of 1 per cent. AY. 
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282, Aug. 11, 1919,.)—The determination described: was made in the roadstead 
of Cherbourg at a depth of about 18m. Three microphones were arranged in 
a straight line, the end’ones- being about 900 m. from the centre otié, ’ The 
“positions were accurately determined by theodolites.. The sound ‘was pro- 
duced by an explosion in a'line with the microphones but some distance away. 
The passages of the wave-front past the different microphones were registered — 
by an electric chronograph with smoked paper and tuning-fork trace. The 
different observations gave very concordant results for the two bases. At the 
temperature of 14°5° the speed of sound was found to be 15086 m. per 
sec. in the sea-water whose density was 10245 gm. per cm.’ when at 149°. 


These values need some slight and full with final results 


are to be: published later.” B. 


1529. Combination Tones and Budde. Phys. 

_Gesell., Verh. 21. pp, 259-264, May 80, 1919. )—A mathematical treatment of 
_ the equations of vibrations due to Helmholtz and in the discussion of which 
_ the square of a Fourier series plays a part. [See Abs..69 (1919),], ELH. B. 


“3680. Location of Aircraft by Sound, G. W. Stewart. (Phys. Rev. 14. 
pp. 166-167, Aug., 1919. Abstract of paper read before the Am. Phys. Soc., 
April, 1919.)}—By the use of a pair of long conical horns as receivers it has 
‘been found possible to locate the sound... With receivers 12 ft. apart, the 
accuracy of locating the wave-front is correct within a few tenths of a 
degree. With the horns 18 ft. in length and 4°5 ft. diameter of opening, the 
“range under fair night conditions for an aefoplane elevation of 6000 ft. was 
about thrée times that of the unaided ear, 


1581. Speed of Sound-Pulses in Pipes. A. L. Foley. (Phys. Rev. 14. 
“pp. 148-151, Aug., 1919.)—The speed Of sound-pulses in short tubes placed near 
a spark source is hére measured by a photographic method. - An instantaneous 
photograph was obtained ‘of a sound-pulse, part’ of which had come through 
a tube, while another part had come through free air. In this way the 
effect of short tubes of various sizes was determined when their near ends 
were from 1 to 5 cm. from the spark.’ Two photographs are reproduced 
“which show that in some cases the pulse may travel faster through’a short 
“tube than in free air, and faster through the smaller of two tubes than 
through the larger. The speed through a tube was found to depend: chiefly 
on the intensity of the pulse as it entered ‘the tube, and this ‘was true even 
~when'the motion of the air as a body was prevented by a thin collodion 
membrane stretched across one end of the tube, The mean speed was less 
the longer the tube. The paper includes an historical survey of the work 
on the “speed of sound in with a table of results 
_ obtained. B. 


1532. HL M. Dadousian, . | (Phys, ‘Rev. 14. p . 178, 
vane 1919, Abstract of. paper read before the Am. Phys. Soc., April, 1919, 
This paper describes a device for locating the source of a sound-wave from 
a set of sound-ranging data. This is an arrangement of strings attached 
to the positions (on a chart or maps) of the stations and of lengths whose 
differences represent the differences in time of the receipts of the signals at 
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_ ELECTRICITY AND MAGNETISM. 
‘THEORY, ELECTROSTATICS, AND ATMOSPHERIC ELECTRICITY. 


1588, Size: and Shape of the Blectron, H. Compton. (Phys: Rev. 14. 
pp. 20-48, July, 1919.)—The- author elaborates further his. argument Abs. 
_§49-and -784 (1918)] that,..aecording classical dynamics, the theory of 
scattering of -high-frequency radiation demands.an. electronic xadius of 
from. em, to 10-10 em. in, place. of the accepted. value 
-2x.10-13-em. .. The: scattering coefficient for*different .wave-lengths is, here 
-caleniated for three types of electron (1) a.rigid.spherieal shell of electricity 
-ineapable. of rotation ; (2) a: flexible spherical shell; (8) .a.thin flexible 

- cirenlar ring. All these are found to account satisfactorily for the few data 

Oni the magnitude of the scattering coefficient for various wave-lengths ; ; 
but, (2), does not account for. the difference between the emergent and the 
“incident scattered ‘radiation, and (8) accounts more accurately than (2) for 
this difference. ‘It is ‘concluded that the diameter of the electron is com- 
parable i in magnitude to the wave-length of the hardest y-rays, and on the 
“best available data of wave-length and scattering by matter of hard X-tays 
and y-rays, the electron:radiuisis estimated as about2 x 10-10cm, Evidence 

is found that ‘the radius is ithe: same: in. the. different elements, ‘and: that, in 

- order‘to explain the fact that: the incident. scattered: radiation is less than the 
emergent. — notations as well, as 


1918,)—An experimental, electrical analagy. t to Fermat's 


Holde. (Deutsch. Phys. Gesell., Verh. 21. pp, 465-478, July 80, 
 1919,)--The liquid. is forced through. fine. tube into a.vessel which has an 
appendix .attached.to a gald-leaf.electroscope. Some. results of this research 
are The charges produced, on the benzine are. due to friction.on the sides 
, of the tube and not to the. waterfall effect. (2) The surrounding air temperature, 
Which, varied; from. 18°---81°, has.no.marked. influence on.the charges; the 
insulation of, the benzine depends on the dampness rather than, on. the 
temperature of: the air. ,(8).The idea. that. a. rubbed insulator. gives. up its 
charge only. gradually to.a, it is nat found to be correct in the 


> DISCHARGE AND OSCILLATIONS. 


1636. T ungsten. Baerwald. (Deutsch. ‘Phys. Gesell, 
Neth, 21. pp. 474-478, July 80, 1919.)—A description is given of an 
mental investigation of the electronic emission from tungsten filaments at high 
“temperatures. A discussion ‘follows‘as:to the bearing of the experimental 
_ observations on theories of the constitution of the tungsten: atom,” “A.B. W. 


“15870 of. Magnetic Field. on Tonisation by. Collision. Kohn. 
Phys. Gesell, Verh. pp... 890-420, July. 80, .1919.)—A: brief 
Summary, is given, atthe, outset,.of the work published by. earlier investigators 
«of the influence: of magnetic fields upon electrical discharges. in. gases... In 
‘particular, reference is made to the work of Earhart, Duane,, Townsend 
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(“ Tonisation.. by Collision ”), Greinacher; (1915)).) 

historical, summary: is. followed.-by.a description. of the: of 
experiment, based mainly on.Greinacher’s work, As.a result of his observa: 
tions the,anthor concludes, that streag magnetic, fields -have,a/ similar effect 
to. large: ineneases, of pressure, whilst weak magnetic fields-act im the 
same -way as) small. inereases, of: gas pressure, It is shown that the:-mean 


free:path of the ions ‘has values which. are; dependent on the dimensions of 
A. B. W. 


1588, Electric Arc Characteristics. Brauer. (Phys, Zeits, 20. 
96, Sept, 1, 919.)—The usual arc characteristics (potential-current, curves) 
vate obtained. with rod electrodes whose dimensions ‘are the same for all 
‘current strengths, the effects of current density at the ends of the elec- 
‘trodes not being considered. ‘The ‘results thus obtained. are not, of much 
“value for comparison purposes, since, the heat effects due to the different 
‘current densities. have great influence on the .electric quantities involved. 
‘Comparable results for different current strengths. can be obtained by 
‘forming the arc between large blocks of the electrode material, or by sar 

‘electrodes. whose cross-section is proportional to the current, strength. 
“was found that, good results could be obtained if the readings, were ken 
‘within’ about a second of the striking of the.arc, and the characteristics thus 
‘obtained, can be employed for any arcs working under corresponding 
“conditions. as regards electrode beating. The. following table gives the 
otential and i | | 


characteristic curves are reproduced. W. 


pp. 428-158; Oct. 80, 1918)—Following up ‘some observations of his own 
dh 1876,te-observed: by Gouy in 1909; the author now*finds that the’ radia- 


-tion-feld at the anode is far more: complex than that’ at the ‘kathode: The 


“phenomena are: exceedingly sensitive, so that out of 700 vacuum-tubes not 
“more-than three or four repeated the results identically. ‘Under theinfluence 
a magnetic field the luminescence is distributed in ellipsoids, lamella, zig- 
-zags and-other singular fornis, of which are ‘and in 


1540, Light mission: in. the Kathode Dark the 
Seeliger and E. Pommerrenig. (Ann. d.,Physik, 59:7. pp. 689-612, 
Sept. 4, 1919,)—In order to arrive at any:general, concingions' relative ‘tothe 
emission of, spectral lines: in, the: kathode. dark space and. in the negative 
glow: it.is necessary first to obtain observations not onlyifor:a 
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-of different gases, but also for all the different partial spectra, bearing in 
mind Stark's observations on the spectral carriers, and further, the increase 
of intensity in the negative glow must be followed accurately. Experiments 
are described with nitrogen, oxygen, hydrogen, and argon. Some mercury 
lines: were also observed. The results obtained are fully described and 
exhibited graphically, and use is made of them to Holm’s. of 
dark space. [See 1092 


1541. Method of Measuring without Electrodes the Various 
Points along a Glow Discharge and in Flames. B. van der Pol, Jr. (Phil. 
Mag. 28. pp. 852-864, Sept., 1919.)—When stationary waves are induced in a 
pair of parallel wires tuned to the frequency of a generator, the current in 
this Lecher system will increase till a stage is reached where the energy 
‘supply from the exciter is just balanced by the energy dissipation in the 
wires. The principal part of this dissipation is to be found in the Joulean 
losses, while the radiation from the Lecher system will in general be v 
small, due to the currents in opposite parts in the two wires being 180° out of 
phase. But when at a point in the field between the wires some small body 
is introduced having a finite conductivity, energy will be dissipated in it as 
well. Under a constant excitation the current and p.d. will therefore, i in this 
case, only reach a lower final value, and this latter current limit is a measure 
of the energy dissipation in the substance brought between the Lecher wires. 
It is, however, not a unique measure for the conductivity ¢ of the body con- 
sidered, as is obvious from the consideration that both when o=OQande= 
no absorption will take place. Hence a second factor must come in, and this 
is the alteration in the period caused by the presence of the body in the 
electric field. The above considerations are equally valid, whether the body 
brought into the field between the wires is electrically connected to them or: 
whether it is not. The procedure is therefore of value when the absorption 
in a substance is to-be measured where.the-presence of separate electrodes 
would either disturb the natural state of affairs (as is often the case with test _ 
electrodes in a glow-discharge), or where a strong polarisation at the kathode _ 
makes the direct-current electrode measurements complicated or uncertain 
(as in flames). The mathematical treatment of the subject is considered, and 
the apparatus employed in the case of glow-discharge is described and 
illustrated. The results obtained are shown diagrammatically, and it appears 
that the chief interest lies in the variation of the conductivity found over the 
striations. With this electrodeless method, the minima of conductivity are 
aiways observed close to. the brightest part of the. striations, while on the 
other hand, with the electrode-cross-current method maxima of conductivity 
are. obtained at, these. points. It is, however, possible, as suggested by 
H, A., Wilson,. that in the electrode-transverse-current method secondary 
ionisation due to the illumination of the testing electrodes might increase the 
cross currents at the luminous parts of the striz. . This possible cause of 
error.is of course eliminated in the electrodeless: method. Moreover, the 
results yielded by the latter method are in good agreement with the measure- 
ments of the electric force at various parts in the striz made by J.J. Thomson, 
with the aid of the pencil of kathode-rays sent at right angles across the axis 
of the strize.’. Here the max. electric force was shown to‘occur at the bright 
parts of the striations very near their negative end. Now, if at the pressures 
used the velocity of the ions is assumed to be proportional to the electric 
force at the spot,a minimum number of ions, and therefore the minimum 
conductivity, 
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hence the agreement. A number of preliminary experiments. eon, made 
with flames, ‘They were simply brought into the space between the ends of 
the Lecher wires, and the reduction of the wave-amplitude thus. obtained 
again afforded an indication of the conductivity: of different flames, or, of 
different parts of the same flame. In the electrodeless method the uncertainties 
| arising otherwise from ‘the polarisation ’ at the electrodes, and from. their 
electron emission if hot, are obviously again eliminated. By this means 
another proof is obtained that the increased conductivity of salt-laden flames, 
as measured with test-electrodes, is not wholly due to the presence of the 
as is sometimes but is a inherent in flames, 


1542. ‘Oscilations the an. Induction Coil, 
Sones. (Electrician, 88. pp. 167-169, Aug. 15, and pp. 201-202, Aug. 22, © 
1919.}-The first part of the paper deals with the discharge of an induction 

' coil through a spark-gap.. The discharge at the gap consists of three parts : 
(1) The initial spark due to the escape of static electricity in the vicinity of 
the secondary terminals, (2) the secondary current, the initial value being that 
at the commencement of discharge, flowing through the arc established by 
(1) as an aperiodic decaying current, (8) an ooiintory current having the 

3 period of the system and superposed on (2)... 3 

a condenser is connected to the terminals and the 
primary current exceeds the minimum to cause sparking, the discharge 
consists of a series of sparks, The number of sparks per discharge increases. 
-with the primary current until a certain value of the latter is reached, when 
the number of sparks is reduced considerably ; sometimes to one or two. The 
effect of the condenser is to retard the formation of an arc, The latter only 
appears if the primary current, is five or six times the minimum to cause 

The discharge through hard aed ‘soft % cae tubes has been studied, and 

-oscillograms are given showing the form taken by the oscillations. The 
‘quantity of .electricity passed. during the discharge has been measured for 
various values of the primary current. The efficiency of the coil is estimated 
at 50%, but only a small fraction of this is utilised in providing X-rays. 
_. The inverse current through the X-ray tube at break-has been investigated. 
‘It was found that this current could be eliminated by increasing the primary 

current sufficiently, The inverse discharge occurred more readily when the 

_primary capacity was increased from the optimum, or when the interrupter 
did not work properly. Oscillograms have been taken to illustrate these 


phenomena... 
X-ray pulses: ‘were examined by the aid of a spectra tube, and photo- 
graphs are given these | M. 


"1543. Formule for Metonaiice Cares of B, van 
‘Pol. (Electrician, 88. pp. 2256-228, Aug. 29, and pp. 251-252, Sept. 5, 1919,)— 
“This paper gives a simplified method of obtaining the formule for the 
‘ resonance curves of coupled circuits under the following conditions : (a) The 
coupling coefficient of the two circuits must be small. (6) The square’ of 
the logarithmic decrements per complete period must be small in comparison 
‘with 4x". (c) The resonance curve obtained may be used, to find the decre- 

ments, only for the part near the resonance. (d) The spacing of the separate 
“discharges, and the damping factors must be such that the former damped 
‘oscillation has fallen off nearly completely before next one ini: This 
VOL, XXII.—A,—1919.. QR 
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must be the case in the secondary as well’as-in the primary. . This latter 
condition is usually not mentioned in text-books, _When. these. conditions 
and limitations are introduced at an early stage into the analysis, the. latter 
leads in a very simple way. to the same results usually obtained only by 
a more or less general investigation and subsequent. simplification of the 
résults, as in the work of Mackiand Bjerknes.. The early introduc- 
tion of the conditions (b) and (c) into the analysis, obviates the necessity of 
solving two simultaneous differential equations, and only a limited amount of 
integration is necessary to obtain the final result; the evaluation of two 
definite integrals is all that is required, A brief discussion of the B and 


Pp curves shows some interesting results. (B adi, P= where 


iy are currents in the primary and secondary, and the pitied 
as ordinates with the difference of the natural frequencies of the two circuits 
as abscissz). The curves show a striking resemblance to the variation of 
absorption and the square of the refractive index of a dispersing medium | 
near an absorption line. This is not surprising when it is remembered that 
similar phenomena take place in the optical analogy jn so far as energy is 
absorbed from light-waves travelling through a medium having one or more 
natural frequencies. Another interesting analogy is to be found in the 
change with frequency of the motional resistance and reactance of a telephone 
receiver as found by Wien, and lately investigated in more detail by 
Kennelly. The simple forms found for the B and P functions: enable us to 
‘obtain a series of interesting properties of and relations between these 
functions, Both functions contain a constant factor which is immaterial as 
far as the functional relation is concerned with regard to the amount 
of detuning (w:— wi). Omitting these factors, we have B; = (a: + a)/ 
— + (a: + az)*], and P; = (wi — [(wi — + (ar + where ay, as 
are the damping factors of the primary and secondary respectively. Com- 
bining these, we get + 7B: = 1/[(w: — ws) —i(a, + subject to the con- 
dition that both P, and B, are real. From these results the following 
properties may easily be deduced : The breadth of the B; curve at a point 
half-way up the height of its maximum is equal to twice the sum of the 
damping factors, and the difference of the abscissz of the maximum and 
minimum of the curve P; is equal to the same quantity. The curves when 
superposed cut ata point half-way up the height of the maximum of B;, and 
this point is the maximum of P,, and also a point of inflection: of Bi. 
| of other relations are ane W. 


_ ELECTRICAL PROPERTIES AND INSTRUMENTS. 


Method of Measuring the Capacity 0, a Gold-Leaf Electroscope. 
A T. Mukerjee. (Phil. Mag. 38. pp. 245-256, Aug., 1919.)—The arrange- 
ments for using a Dolezalek electrometer for accurate work, devised by 
V.H. Jackson and the author (see J.A.S.B. Vol. X. No. 6. 1914), have made it 
‘possible to develop a quick and very accurate method of measuring capacities 
“of the order of a few cm. only, such as those of gold-leaf electroscopes. 
Using a standardised (Gerdien) sliding condenser, the absolute value of the 
capacity of the quadrant system, including a specially designed connector, is 
first determined by the method of mixtures, The gold-leaf system of the 
- electroscope is then charged to .a known voltage, adjusted so that when the 
charge is shared with the quadrant system the first potential, as measured by 
electrometer, is not far from one As the of the 
VOL, 
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iene ine: varied by the sliding condenser, the capacity of the perenne 
scope can be measured at different voltages. There i is a slight, but definite, | 
— of capacity with voltage. 

‘Fhe method is compared with those of L. Cooke (Phil, Mag. 6, p. 410, 1908], 
‘ana T. Barratt [Abs, 812 (1916)], The capacity of a small g-ray electroscope 
charged to about 100 volts has been measured by the three methods, with the 

results: Present method 0°78 +0°01; L. Cooke’s method, as im- 
‘Proved by the author, 0°75 + 0°01 ; Barratt’s method, 0-78 Ss. unit, 


1545. Solution’ ‘of Citcnit Rev. 14. 
pp. 115-186, Aug., 1919. )—Circuit theory; current in any network; —— 
of fundamental integral in Bessel’s series.’ This is treated quite fully, and 

‘is shown to be applicable’ to ‘circuits with either lumped or’ distributed 
‘impedances, If the upper limit for’ the roots of ‘the equation for the 
impedance function is known, the problem may be reduced to the expansion 
of a function in a Fourier series. By this method, the principal difficulties of 
‘computation are included in’ those processes which can be ‘mechanically 
‘performed. This method is, therefore, a valuable addition to’ those commonly 
used in the solution of problems relating to complicated circuits. 
' Circuit theory ; current in any network ; expansion of fundamental integral. 
‘Summary of treatment (1) using Heaviside-Carson expansion, and (2) using 
Taylor's series, with a discussion of the limitations of each method. 
Integral of from —c to + expansion in Bessel's series. 
Treated quite fully, especially in relation to Circuit theory, ~~ 

Telegrapher' s equation ; solution by expansion of an ‘tntegral in Bessel’s 

Series. is treated quite fully, with simple examples. AUTHOR. 


1546. Current-Voltage Characteristics of High-Voltage Thermionic Rectifiers. 
C. L. Fortescue. (Phys. Soc., Proc. 81. pp. 819-886 ; Disc., 886-887, Aug., 
1919.)—The paper refers to the use of high-voltage thermionie tibes for 
‘the production of high-voltage steady current from an a.c, supply. The 
‘subject is approached from the designer's standpoint. Curves and approxi- 
-mate methods of calculating them are given from which the best combination 
of electron current and alternating supply voltage can be determined for any 
‘prescribed conditions. Further, the curves allow of the essentials of the 
‘specification of the rectifiers and transformer being ascertained, and a formula 
‘is given for the capacity of the smoothing condenser required to maintain 
the steady supply voltage within any assigned limits. Finally, correction 
“curves are added by means of which more exact results can be chtained from 
-the approximate curves given in the first instance, “AUTHOR. 


» 1647. ‘The Use of the Triode Valve in Maintaining the Vibration of a Tuning- 
W.H. Eccles, (Phys. Soc., Proc...81. p..269 with. Disc., Aug., 1919,) 
In the form described, two electromagnets act upon the prongs, and. the 
‘windings of one magnet are in the grid circuit ; ‘those of the other magnet 
are in the plate circuit of the tube. When the fork is in: motion the e.m.f. 
.induced in the grid magnet controls the current flowing in. the pate, circuit 
-and ‘its»magnet, with the result that the motion is sustained, : : 
. » By. inereasing the distances between the poles of each magnet and. the 
prong confronting it, the apparatus may. be. adjusted so that the fork is just 
‘not maintained in oscillation. .In-this condition the arrival of a train of 
-sound-waves of exactly. the right frequency to produce resonance causes the 
fork‘to start into vibration. The instrument is. a 
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| fection of a minute is ‘required in some. to the ‘fal 


ey ‘425-454, Aug. 5, 1919.)—Describes experiments on various modifications 
in the of the needle w. 


New Sensitive Electrometer. A. H. Compton end K. T 
Compton. (Phys. Rev. 14, pp. 85-98, Aug,, 1919.)—. 
quadrant electrometer of high sensitivity, with tilted and mov- 
able quadrants, Principle. If the needle is given a slight tilt about its fon 
axis and one pair of quadrants is raised or lowered a small distance. wi 
respect to the other pair, electrical control forces are set up which add to or 
substract from the restoring torque from the suspension. The theory of these 
forces is discussed, the equation giving the. sensitiveness in terms of the 
potential of the needle and the geometrical arrangement of the quadrants is 
derived ; the method of utilising electrostatic control to the best advan- 
tage is also described. Advantages: High sensitivity, nearly independent of 
the deflection, and. quick adjustment of sensitivity through a great range. 
Results. By using a small needle, 45 mm. in radius, with a slight tilt, 
sensitivities as high as 60,000 mm. per volt have been obtained. _ Adjustments 
are difficult at these extreme sensitivities, but the electrometer can usually be 
used up to 15,000 mm. per volt without undue trouble. Practical suggestions 
are given regarding needles, suspensions and mirrors, 
| tenner electrometer : needles of mica or aluminium. Technique. peek 
AUTHOR. 
Aug. 22, 1919.)—The six-string galvanometer here described is made by the 
“Cambridge Scientific Instrument. Go. and was especially designed for 
‘measuring time-signals, sound-waves, etc. The galvanometer may be placed 
at a central station which is connected by cables to the six coastal, stations. 
‘These receive the impulses of a disturbance somewhere out at sea, and convey 
them to the galvanometer which records them photographically on a moving 
film: The six stations may be at different distances from the source of 
disturbance, and in such case the six strings of the galvanometer (each con- 
‘nected to its own station) will be deflected at correspondingly different 
and from these source can maith to 


af 1652. Variable Capacity for use with Quadrant Racioomslite:: H. Clark. 
(Le Radium, 11. pp. 285-286, June, 1919.)—The author describes a variable 
condenser for use in electrometer Sowaremens, With this instrument he 


1552. Apparatus for and P. 
Floch. (Phys. Zeits, 20. pp. 871-875, Aug. 15, 1919.)—Describes, with the 
‘aid of several diagrams and photographs, a vacuum tube arrangement 
capable of being used for miany purposes, including wave-length measure- 
‘ments, antenna and coil damping factors, damping due to condensers and 
insulating material, capacity and self-induction measurements. The 
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the Bureau of Standards since March, 1918, in improving the methods for 
accurate measurement of inductance, capacity, power-factor, resistance, etc., 
at radio frequencies, in the design of new wave-meters, phase-meters 


» decremeters, in, the use of the kathode-ray oscillograph, and in the measure- 


3 : ment of the intensity of signals in a telephone receiver. The crystal 


ue detector has been thoroughly investigated, and means devised for improving 


its constancy. A large amount of work has also been done on the vacuum 
as a generator of oscillations, as a detector and as an amplifier. Ww. 


"1664. Interferometry of Rapidly Alternating Currents. Barus. (Nat. 
Acad. Sci., Proc. 5. pp. 881-840, Aug., 1919.)—Describes experiments with 
an ‘improved form of the interferometer previously described [see Abs. 1187 

TW, 


1555. Variation of Physical Properties of Iron Alloys with Composition and 
Treaiment, E. Gumlich and P, Goerens. (Elekt, Zeits. 40, pp. 812-815, 
June 26 ; 825-828, July 8 ; 884-836, July 10; 848-850, July 17, and pp. 861- 
868, July 24, 1919.)—This paper has already appeared in a condensed form 
[see Abs, 210 (1919)]; the present paper may be consulted for a more 
detailed of the wink PY, the results of 
research, | G.E 


1566. the in Weak Fields. L. (N. 
16. pp. 97-104, -1918.)—Applications of the “double 
induction-balance” [Abs. 685 (1919)]. The Corbino-effect increases a little 
more rapidly than the strength of the field, in fields of some hundredths of a 
bse The same phenomenon seems to be presented but in diminishing 

gree until the field attains a strength of 1000 gauss, after which we have 
the opposite result as shown BY Adams and Chapman. a eee A. D. 


1567. Magnetic of and Diminution the Hall 
Coefficient with Increase of Field. O. M. Corbino. (N. Cimento, 16. 
pp. 185-196, Nov—Dec., 1918.)—Develops equations from which may be 
deduced the number of positive and of negative ions and the mobility of 
each in metallic conduction, and which lead to a relation between the varia- 
tions of the Hall coefficient with fields of corre- 
variations of the ALD. 


The Magnetic Properties of Varicties Wilson and 
F,,_Herroun, (Phys. Soc., Proc, 81. pp. 299-815; Dise., 815-818, Aug., 
1919.)—The magnetic properties of certain varieties of magnetite as exhibited 
by crystallised; compact or massive specimens and detached particles have 
been examined. In each case the susceptibility has been found to vary with 
the magnitude of the magnetising force after the manner of iron, the relative 

variation. being much more pronounced in the case of those specimens having 
the higher susceptibility. The max. susceptibility in the specimens examined 
occuts at.a force ranging from c.g.s,. 
magnitude. varying from 8:12 to 0:127 


Be 
Frecision Measuremenis a 10 requencteés, Mellinger 
, 
4 
x re 
“stg 
‘ 
we 
¥4 
q 
43 
ve 
Sava 
i 
2 


The effect of heating has ‘been greatly to increase susceptibility in some 
cases and in others a negative effect has been produced. In the case of a 
specimen of Pentyn ' magnetite, the large increase in the susceptibility 
was traced to the conversion Of ferrous carbonate and ferric oxide into 
magnetite. 

AS bearing upon the intensity of ‘maguetisition of magnetite in a natural 
state, it may be mentioned this specimen of Cornish magnetite acquired an 
intensity of 1°48 c.g,s. units on cooling in the earth's field from 1000°C., 
whereas in the cold before heating such an intensity réquited a field ‘of 
95 c.g.s. units to impart the same degree of retained magnetisation. = =» 
"Very high susceptibility in magnetite is never associated with high 
coercive force or retained magnetisation, the greatest values for the latter 
being exhibited by specimens having an intermediate value of suscéptibility 
of the order of 0°8 or 0°4. Lower susceptibility may be associated with high 
coercive force, but naturally the retained magnetisation is not very great, 
owing to the lower maximum of induced magnetisation. = AUTHORS. 


1659. On the Measurement of Small Susceptibilities by a Portable Instrument. 
E. Wilson. (Phys. Soc., Proc. 81, pp. 888-846 ; Disc., 846, Aug., 1919.)—A 
_ horizontal beam is supported by a phosphor-bronze strip attached to a 
torsion head. The specimen is held in a grip at one end of the beam, and is 
counterpoised by a sliding weight. The’ specimen hangs between pole-pieces 
which are fixed to the base of the instrument. The magnet consists of two 
rings of tungsten steel, capable of rotation in a horizontal plane about an 
axis coinciding with the specimen. Each ring is magnetised with north and 
south poles at opposite ends of a diameter. By varying the relative azimuths 
of the rings the field between the pole-pieces can be varied. The method of 
test consists of turning the torsion head until the specimen just breaks away 
from the field between the poles. If the torsion angle be @ and the volume 
of the specimen be V, the susceptibility K is given by K= C0/H*V, where 
H is the intensity of the field and C isa constant. : " _ AUTHOR, 


1660. Magnetic Storm of August 11-12, 1919, Chree. (Nature, 108, 
pp. 505-506, Aug. 28, 1919.)—A “sudden commencement”. was recorded at. 
Kew Observatory at about 7h. G.M.T. of Aug. 11th. During the storm the 
range in declination was 2° 5’, and in vertical force 985y.... The horizontal 
force trace twice left the sheet, so that the range shown, 8407, may have been 
considerably exceeded. The commencing movements were of an unusual 
character. There was at the start a rapid rise of horizontal force amounting 


to 75y. In less than a minute the movement was reversed and a fall 


exceeding 450, in 12 mins. took the trace off the sheet. H remained 
depressed for nearly 14 hours, but then for a few minutes it was.above the 
normal value. After this another large fall again carried the trace off the 
sheet from 9h. 15 m. to 9h. 25m. The disturbance in vertical force, though 
exceptionally large, was of the usual type. The ranges recorded on: on 
ve have seldom been approached at Kew. 
A, C. Mitchell. (Nature, 108. p. 506; Aug. 28, 1919,)—At Eskdatemuit 
| the “sudden commencement” ‘was of unusual type, and its study was com- 
plicated by the fact that a minor disturbance began on the north component 
82 minutes before the other components experienced the sudden commence- 
ment of the storm, When this occurred, at 6h. 58 m., the north- 
dight spot was sent completely off the sheet with such rapidity that-it is im- 


to say whether the was one of 


- 

= 
= 


ELECTRICITY AND“ MAGNETISM. 


is, however, ‘was below normal: 
1 minute after the sudden commencement: The changes of vertical force. 
during the early part of the storm, which are here detailed, were also of an. 
unustial: character, ‘The first maximum was recorded at 7h. 18m. (+44). 
while the’ first maximum in the west component:was at 7h; 10m. (++ 188y)., 
The disturbance was also peculiar in the suddenness with which it ended. at, 


The Radiator Type of X-ray Tube. W. D. Coolidge. (Am. of 
Rodstgesiobogy, 6. pp. 1756-179, April, 1919.)—The radiator type of tube has 
already been described [Abs. 415 (1918)]. Owing to the fact that the tube. 

has recently become generally available for use on existing standard generat- 
ing outfits, the present amplification will be useful. This tube will do better 
diagnostic work On any generating outfit than will the earlier forms of hot- 
kathode tube with the solid tungsten target. The radiator’ tubes operate 
satisfactorily on the transformer, the interrupterless outfit, and the induction. 
coil, and are hence generally applicable to diagnostic work. With the 
induction coil it renders a valve tube unnecessary. With the interrupterless. 
machine, it offers the advantage that it is not injured by a faulty setting of 
‘the mechanical rectifier. With every current-source it permits of the inter~ 
mittent use of more energy than could in practice safely be carried by a tube 
with a solid tungsten target and the’same size of focal spot. It is not, in its 
present form, adapted to therapeutic work, for, ¥ with the continuous opefation; 
it will carry less than one-fourth as much energy as the 7-in. hot-kathode tube 
with solid tungsten target. For a given voltage the current-carrying capacity 
of a tube of the radiator type is a very definite quantity. Thisisdue to the | 
fact that the target of the tube cools so rapidly between exposures that every 
exposure is started with a relatively cold target. What can be done with the 
tube then, in radiographic work depends but little on its past history. The 
current-carrying capacity is the same for alternating as it is for rectified 
current, as the tube will safely rectify any current which does not damage 
the focal spot. When used where it has to rectify its own current, it shows. 
its greatest superiority over the tube with solid tungsten target used under: 
the same conditions: experimental data to illustrate this latter point are 
given. When operating the tube on an. interrupterless machine ‘it is 
imperative, for satisfactory diagnostic work, that a~voltage control of the 
auto-transformer type be employed, The results obtained should be better 
than with the solid tungsten target tube; for in general, for a given amount 
_ of energy, a smaller focal spot can be used in the radiator tube. The tube 
also offers this additional advantage for use in this way: that a faulty setting 
of the rectifying device, resulting perhaps in sufficient inverse current to 
ruin the tube with the solid tungsten target, will not injure the radiator tube. 
The tse of low milliamperage, the shield for the radiator tube, and the effect 
ofthe radiator tube on the design of generating apparatus are also discussed. 
Substitute for the platinum anode. As the result of much research it has ~ 
been found possible to produce an entirely satisfactory substitute for the 
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Ray Soc,,’ 1018 all-tungsten target tube in the 7-in, bulb is. 
intended to cae operated undeér the following conditions; (1) With voltages. 
as high as that corresponding to a 10-in. parallel spark-gap between points, 
and with-currents depending upon conditions explained later, and (2) upon 
apparatus delivering current to the tube. The energy that such a tube will 
carry may be considered as the product of the milliamperage times the 
potential (spark-gap).' Once the target design is fixed, the allowable energy 
input is determined principally by four things: (1) the target material, 
_ (2) the area of the focal spot, (8) the time during which the energy is applied, 
and (4) the temperature of the target at the time the energy is applied. Of 
the energy applied to the focal spot approximately 99°8 % is converted into 
heat, so that the question of the allowable energy input is really a question of 
the rapidity with which heat can be removed from the focal spot, and of the 
melting-point of the target material. Probably the worst abuse of the X-ray 
tube is due to a lack of consideration of the fact that tungsten has a definite 
melting-point. Present practice is resulting in repeated melting of the focal 
spot in many tubes. The molten tungsten vaporises rapidly in an evacuated 
space and deposits a thin film over the active hemisphere. This mirror-like 
metal deposit on the inside of the glass should not be confused with the violet 
colouration which always results when the particular kind of glass used in 
these bulbs is subjected to prolonged exposure to X-rays. This violet colour 
is due to some change taking place within the glass and is perfectly harmless.. 
The film of tungsten exerts no appreciable filtering effect upon the X-ray, but 
it does disturb the electrical conditions within the tube. The metal of the 
tube stand is usually earthed, and the large number of punctured bulbs would. 
greatly reduced if the practice of blackening bulbs were discontinued. __ 

' For continuous operations in Rontgenotherapy the limiting feature is not so 
pr the target as the glass of the bulb. It.is possible to get the body of the 
target so hot that heat radiated from it may cause gas to be driven out of the 
glass, or may even melt the glass. Adequate cooling of the bulb is therefore 
necessary to prevent this. The tube with solid tungsten target is not designed 
to operate diréctly from the terminals of a high-tension transformer without 
the interposition of a suitable rectifying device ; or from the terminals of a 
coil without the use of valve tubes. Operation under these conditions con- 
stitutes one of the worst abuses. . Again, it is a question of the temperature of 
the focal spot. Tungsten at a temperature of about 2000° C. begins to emit 
electrons at an appreciable rate. As a consequence, if a source of alternating 
potential i is applied to the terminals of a tube with the focal spot or any point 
in the focal spot, at or above this temperature, inverse current will pass 
through the tube. This inverse current may focus on the glass in the kathode 
stem, causing cracking and the emission of gas, or it may focus on the glass 
of the bulb directly below the kathode.. It is customary to speak of the tube 
being punctured by inverse at this point. What really happens is that the 
inverse current heats the glass locally so that it actually melts, or else sets up 
strains so that the glass cracks during this or some subsequent operations. 
After cracking, the air rushes in and the electric current travelling along the 
air current gives the impression that a spark was:the cause of the puncture. 
The presence of inverse current is always indicated by green, Sagrescente 
“ the kathode end of the tube. 

’ .The.radiator type of tube is adapted to diagnostic use only, and the silow- 
able energy input is limited to that corresponding to 10 milliamps. at a 5-in. 
parallel spark-gap. For continuous operations in fluoréscopy the current is 


limited milliamps. It is not suitable for 


—_ 
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operate at voltages used in such work, and because 
it will not carry continuously more than } kilowatt. The radiator-type tube 
is so designed that it will rectify its own current, and can therefore be 
operated wbasian from the terminals of a meme transformer or a coil. 
E, G. 


1563. Physical on Tubes w. D. . Coolidge. 
(Am. J. of Roentgenology, 4. pp. 8-8, Feb., 1919.)—The production and main- 
tenance of very high vacua is first’ iditicussed, and a description with drawing 
of Langmuir's: new form of mercury-vapour pump—the so-called condensa-~ 
tion pump—is given. It was found that the introduction of metallic thorium 
or zirconium powder enables the bulb of ‘the tube to be heated to‘collapsing 
point without troublesome impairment of the vacuum. It seems: most prob- 

able that these rare-earth metals help in maintaining a vacuum by reacting 
with the gases given off from the glass, and that the solid compounds so 
formed have an exceedingly low decomposition pressure, éven at the: tem-' 
perature at which the glass softens:: Another. method which has been. tried 
with: success is to make the tube entirely of fused quartz. The use of. saat 
nitrogen gas as the residual in the tube also yields good results, i 
; To get the greatest possible X-ray intensity from a focal spot of given aa 
the energy delivered to the focal spot must be as uniformly distributed over it: 
as possible. Thesize of the focal spot and the energy distribution are deter-' 
mined by the kathode design, the size and shape of the anode, the distance: 
between anode and kathode, and the size of the bulb. . Widely different focal. 
spots can be produced with the same design of filament spiral, the same, 
design of anode, the same size of bulb, and the same distance. between fila-: 
ment spiral and anode by merely changing the design of the focusing device. 
' The problem of getting the best focal. spot of a given size for a given size 
of bulb finally resolves itself into making up an experimental, tube in which 
the distance between anode and filament spiral can be varied at will, and. 
in which the position of the filament with respect to the focusing device can 
also be varied at, will. ._The construction of. such tube,,is described and 


1664. Portable w. D. Coolidge. (am. J. of 
Roentgenology, 6. pp. 8-80, July, 1919.)}—A general discussion is given of the 
problem. and-also a description of an experimental. portable.apparatus, 
together with the considerations. which have led. to its, present form. 

. The following general points are dealt with : Weight and size limitations ; 
capability of standing. mechanical abuse; -water-proofness ; amount of 
electric energy available ; best voltage for X-ray tube; size of focal spot in 
X-ray tube; rigid tube support; the low-tension winding of transformer or 
coil should: be. insulated: from the ground; sufficient range of. electrical 
control to adapt outfit, to operation on all lighting circuits; . quietness of 
both. mechanical and. electrical operation ; sufficient. mechanical. flexibility. 
in the tube-holding mechanism ;. ship-shape.condition of high-tension circuit; 
current-limiting device ; Xray, protection; stereoscopic: tube-shift ; con- 
nections. for low-tension. circuit; precautions necessary to, guard against 
breakage. The portable outfit is discussed; it is also fully. by 
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CHEMICAL PHYSICS AND BLECTRO-CHEMISTRY. 


1665. Relation the Weights of the Chernical Elements, 
and Thermal Properties, 11. K.Fehrle. . (Phys. Zeits. 20. pp. 880-. 
882, July 15,.1919.)—In an. earlier paper [see Abst. 1142 (1918)]. the. author, 

has deduced a formula for the heat of combination of two elements, this. 
formula involving the atomic .weights. and densities of the elements... 


1566. the of the Weights fom I 
by Isotopy? O. Stern and M. Volmer. (Ann. d. Physik, 59. 8. pp. 226- 
288, July 4, 1919.)—In order to ascertain if the difference between 1:16 and 
the actual ratio of the atomic weights of hydrogen and oxygen (1°008 : 16) 
depends on the isotopy of these elements, each gas was passed through a° 
porous porcelain tube so that most of it diffused away; the residue (one- 
thirtieth) was then burnt to form water, the density of which was determined.. 
Since the molecular volumes of isotopes are equal and their molecular weights 
different, their densities also are different. In the case of hydrogen the 
change in the density of the water obtained in this way is not more than 
one-seven hundredth, and in that of oxygen less than one-one hundred and 
eightieth what it should be on the assumption of isotopy. The latter is 
hence insufficient to explain the divergence of the atomic weight ratio from 
1; 16, and itis shown that any theory of atomic structure founded on Prout’s 

hypothesis: must explain the of atomic from whole 


1667. Electrical Conductivity of Bloments the Prostate: 

_ Isotopes? F. WH. Loring. (Chem. News, 119. pp. 14-16, July 11, and 
pp. 199-200, Oct. 81, 1919.)—On the same view that the conductivity of ele- 
ments is modified profoundly by charges of temperature, the author raises 
the question as to whether or not it may be conditioned by some other cause. 
For example, if it be assumed that silver is made up of isotopes having 
atomic masses 107 and 111 in the respective proportions of 7 to 2, which 
gives the mean atomic mass of 107°888, then there would be 22°2% of the 
higher-mass atoms calculated by taking the relative numbers 7 and 2, or 
22°8 % by taking corresponding aggregates. Bromine is taken as the other 
extreme, and from the two examples the author indicates that the greater the’ 
percentage of higher-atomic-mass isotopés the lower the electrical conduc- 
tivity, since silver is the best conductor and bromine is an insulator. The — 
author gives a table in which he points out that the rule’ holds good for the 
elements having isotopes of such values and in such saga scoters as 
to make up the present accepted atomic masses. 
~The paper is highly speculative in character, as the aiittvor himself realises, 
urging that “ these speculations are ‘made bigs a view to finding some new 


—-1668. Physical Constants: of Chlorine waiter Light. 
A, Campetti. (N. Cimento, 17. Pp. 148-158, 1919.)— 
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CHEMICAL PHYSICS AND ELECTRO-cHEMISTRY, 


Experiment shows thatthe internal friction and the thermal conductivity of 
chioriné are not appreciably modified by the light from’‘an arc lamp passed 
through @ dilute solution of Copper sulphate to free it from tmost of the less” 
refrangible radiations. The same is, contrary to the ‘Conclisions’ of ‘Trattz’ 
(Zeits. Elektrochem. 18. p.618, 1912), most probably the case with the therinal” 
capacity, that is, the specific heat at constant volume, of the The valtie | 
of » X 10" found for chlorine is 1828 at ay wells the thermal Conidictivity of 
chlorine is about 0°6 times that of air.” PL 


1569. Non-Allotropic Nature K. Honda. 
(lion and Steel Inst., J. 99. pp. 457-464 ; Corres., 465-467, 1919.)—Considers 
the nature of the transformations in iron and steel and concludes that, in the 
case of pure iron, of the three transformations A2, A8 and A4, the two latter 
are allotropic whilst: the ‘first: cannot properly be called an allotropic change’ 
of phase, In the case of carbon steels there are two further transformations, — 
AO and Al... The latter is a change of phase, whilst the former is a change: 
having the same nature as the A2 transformation.. The AO and AQ trans-: 
formations are internal changes extending from the critical temperature to. 

_ the lowest ; every stage of these changes is a definite function of tempera 
ture. From the standpoint of the molecular theory of magnetism, these: 
transformations may be regarded as processes in which the molecules 
acquire rotational anergy: about their axes. CDs B. 


1570. of Mangancse on ‘the Physical of Castes Steels, 
T. Matsushita, (Téhoku Univ., Sci. Reports, 8, pp. 79-98, Aug, 1919,)— 
Gives the results of an investigation of the properties of a series of steels 
low in carbon (0°2 %) and containing from 0:11,to 9°80 % Mn. The thermal 
and electrical conductivity tests show. that the changes in the two conduct-~ 
ivities, varying with the amount of Mn are similar to each other and the ratio 
of the two conductivities for constant content of Mn is, almost constant, — 
its mean being 1°92 x 10... By adding manganese to iron, the) two con- 
ductivities decrease, at first very rapidly, pass a small minimum at 0:7 and a 
maximum at 10%. This shows that to get a good, conducting steel for heat 
and for. electricity the Mn must be kept low and, by-deduction from the 
electron-theory, that an alloy steel having a high thermal conductivity and a 
high electrical resistance cannot exist. In the case of the moduli of 
elasticity and rigidity the samples show first a decrease with a minimum at 
0°6, then a maximum at 16 % Mn ; after this they decrease and then again 
increase. Results are also given for the thermal expansion at high tempera- 
tures and for the intensity of magnetisation. The general results of the - 
investigation of manganese steel are compared with results obtained in the 
case of tungsten steels, 0. B, 


Some Physical of K. and T. 
ita, (Téhoku’ Univ., Sci. Reports, 8, pp. 89-98, Aug., 1919.)—. ‘An 
investigation’ of the thermal and electrical conductivities, the moduli of 
elasticity and rigidity, and the linear expansion coefficients of some tungsten 
steels. Two series with W-content varying up to 25% were studied, the 
one containing 08% C and the other 06% C. They were examined (a) 
under normal structure, annealed at 900°C. and slowly cooled ; (6) heated 
above 1100°C. and cooled quickly. ‘With normal structure the ratio ‘of the 

two ‘conductivities is independent ofthe W-content. The ‘conductivities 
decreasé rapidly ‘at first with the addition 
VOL, xxII.—a.— 1919. 
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then rise to a maximum oe finally decrease. Under condition (6) there 
is. a. continual decrease with the addition of W.. The. effects are 
accounted for by alteration in structural composition, the foccurrence of the 
minimum and maximum being attributed to the presence of the double 
carbide [4 Fe, C, WC]. and the subsequent diminution to the presence of 
tungstide (Fe, W). The two elasticity-concentration curves are very similar 
to. the inverted conductivity-concentration curves. The coefficients of 
expansion—-concentration curves at 100° and 500°C. are similar to the con-. 
ductivity-concentration curves. The curves at 850° possess no maximum 
and minimum values, that double. is into 


Metallography of Rifle-barrel Steel Butterworth. 
Inst. Mining Eng., Bull. No. 151.:pp. 1107-1111, July, 1919.)—The metallo- 

graphic structures of rifle barrels [American Practice Abstractor] fall into 
two groups: (1) rolled barrels produced by hot working in or near the 
critical range, and (2) “ heat-treated” barrels in which the stock, smaller in 
diam. than the first, is upset to form the breech and then subjected to oil 
quenching and tempering. Rolled barrels possess the microscopic structure 
of annealed steel with a network of excess ferrite outlining the grain 
boundaries, but the grains themselves are sorbitic rather than pearlitic. The | 
effects of rolling above, within and below the critical range (704 — 782°C. in 
this class of steel containing 0°56 to 06 % C. and 1°0 to 18% Mn) on the 


_ microstructures are illustrated and discussed. Heat-treated barrels are oil 


quenched froin 816°C. and subsequently tempered at 427° to 648°, the latter 
being the usual drawing temperature. The resulting structures are 
_ sorbitic or sorbito-pearlitic. It is difficult to estimate the degree of temper- 
ing from the microstructure, this being best done by macroscopic exami- | 
hation of specimens etched for 45 secs. in a, 5% solution of picric acid in 
alcohol, since between the limits of temperature mentioned the colour of the 
speoinen becomes lighter as the tempering temperature is increased. — 
Defects due to barking, slag enclosures are 


1578. Erosion Tests on Rifle Barrels, A. E. Ellis (Am. “Inst. Mining 
ag” Bull. No. 151. pp. 1078-1077, July, 1919.)—In order to throw some light 
on the differences of opinion among rifle experts as to the bearing of com- 
position, heat treatment, structure and physical properties of the steel on the 
life of a rifle barrel the author has carried out a series of tests with steel to the 
U. S. A. Government specification which is: carbon, 0°60/0°6 % ; silicon, 
below 0°25 % ; sulphur, below 0°06 % ; phosphorus, below 0°08 % ; manganese, 
1-00 to 1:29 %; yield stress, over 88°5 tons per sq. in.; ultimate stress, 49. 
tons. per square in.; elongation, over 20% and contraction over. 45 %. 
These properties are obtained by rolling or heat-treatment [see. preceding 
Abs.]. A heat-treated barrel, a barrel rolied at 782° C, and a barrel rolled at 
648° C. were subjected to. 18,000-round firing tests and subsequently tested 
for accuracy and erosion. , The results, in. ie, b SN. of the author, prove 
of the heat-treated barrel, A. H. L. 


"1674, Coastiiulion and its ‘Light Alloys 
with Copper. and Magnesium, .P. D. Merica, R. G, Waltenberg. and J. R., 
Freeman, Jr.. (Am. Inst. Mining Eng., Bull, No, 161. PRs 1081-1049, July 
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1919, Bureau’ ‘Standards, Bull. 18. ‘pp.’ 1-119 [Sci Papers, No, 8 

Washington, 1919.)—The authors recommend 4 0'1 % solution ‘of NaOH con- 
taining 10 % ‘alcohol a8 4 etching reagent for aluminium. “This does Hot 
develop the grain boundaries, but “brings out’well any other constituents 
present. The influence of'small quantities of Fe and Si on the miérostructure 
of Al is dealt with, and ‘a small portion of the ternary diagram. Al-Fe-Si con- 
taining large amounts of Al is given, The solubility of the silicon compound 
present is from 0°12 to 020% at 615°C. At lower temperatures the solubility 
decreases. ‘Ifon’as FeAl; is soluble to less than 0-15 %. CuAl, present in 
Cu-Al alloys can be distinguished from’ FeAl; by the fact that it is much 


» lighter in colour and, does not turn brown on etching for several minutes 


with 0°1 9% NaOH ‘as does The. limits of of at 


Annealing for 20 hours; or 10 “At 400°C. 
py is reached in 80 mins, 1% Mg does not affect appreciably the 
solubitity of Al,Cu in Al. The solubility of Mg,Als in chill-cast Mg-Al alloys 


deep-blue cotstituent is ‘observed in commercial 
believed to be 


Rendus, 169. pp. 270-272, Aug. 11, 1919.)}—The “premature 
“ woody” fractures obtained from transverse test-pieces of steel are shown 
to be connected with local segregations of sulphides. These are almost 
always found in that part which has come from the equiaxed crystallisation « of 
the core’ of the imgot, hardly ever occurring in that from the “ basaltic ” 

exterior. To investigate the sulphides on the fracture surface a paste Con- — 
sisting of gelatine, glycerine and water is used as the plastic support for the — 
sensitive silver-bromide emulsion. To reduce such fractures it is suggested 
(a) to reduce to a minimum the evolution of gas during casting, and (6) to 
use as small ingots as possible. Abs. 1001 (1918).} T. 


A Simplification of the Inverse-Rate M ethod for 
P. D, Merica. (Bureau of Standards, Bull. 15. pp. 101-104, [Sci. Papers, 
No, 886], 1919, Am. Inst. Mining Eng., Bull. No. 151. pp. 1021-1028, July, 
1919.)—One of the most useful and at the same time least commonly used 
- methods of thermal analysis for the determination of transformations in 
metals and alloys consists in the recording of the time intervals required for 
successive increments of temperature-change during heating or cooling, the 
temperature of the furnace which contains the specimen being altered at a 
uniform rate. For the measurement of the successive time intervals it is 
usual to employ a ‘chronograph, the observer subsequently reading the 
intervals from the record, 
“To avoid the necessity for an éxpensive chronograph and to economise 
time the author recommends the use of two Oe ‘These “may con- 
VOL. XXII.—A.—1919. 
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ced on each stem, During the “run” the, operator sets the potentio- 
pay and marks the instant at which the galvanometer is at zero. by 
the stems of both watches simultaneously, stopping one at the end 

of. the. interval which it has measured and starting the other upon its 
meas ement of the next. The interval is read and recorded upon a suitable 
b ; sheet, ‘the hand of this watch returned to its zero. position, and the ~ 
potentiometer set at the next value. The operation is repeated for each. 
successive interval. The intervals so. are plotted 
as a function of the emf. G. 


“1679. Representation of the Properties of G. 
wit Zeits. Metallog. 9. pp. 82-89, March, 1917.)—The study of the depen- 
dence of some property (like electric conductivity) upon the proportion 
of the two components has. been fruitful in some cases, but is indefinite 
in its generality, and there has been much uncritical experimenting. Peculiar 
curves may be obtained, and the selection of the variables is material. A 
suitable variable is found in an additive property, such as weight or atomic 
percentage. Volume percentages are unsuitable because volume changes 
miay occur; whén the electric conductivity is observed, the curves would 
represent, not the relation between conductivity and composition, but between 
conductivity, composition and specific volume. In the case of alloys two 
principal cases should be differentiated. The property selected may be an 
intensity magnitude, independent of the quantity of the phases present; ina 
mechanical mixture the curves would be a straight line parallel to the axis of 
concentration. ._When the property is specific (referred to unit quantity of 
alloy), the unit must be that employed in plotting the axis of concentration. 
The specific volume is a function of the weight concentration, but the density 
is. not.afunction of the volume concentration, Fusion i transition 
are from this standpoint, = H.B. 


1578. Pressures “Derived from Vapour-Pressure M 
: E' Aqueous Solutions of Cane-Sugar and Methyl-Glucoside, Berkeley, E. G. J 
Hartley, and C. V. Burton, et Soc., Phil. Trans. 218, pp. 295-849 
May 20, 1919. 

Part I. Compressibility. new. and ‘improved. form of apparatus for 
measuring the compressibility of liquids is described, . The liquid is enclosed 
in a glass piezometer, with two, bulbs. instead of one, in order to facilitate 
controlof temperature, the two bulbs leading into a capillary, tube below 
and into a descending capillary at the top. The liquid is enclosed between 
threads of mercury in the two capillary tubes, and its volume is determined 
by reading the position of the mercury in the upper capillary through a. pair 
of. windows in the compression vessel, and the position of the mercury in the 
jower capillary (for a series of 5 different pressures, applied and removed 
slowly) through 5 pairs of windows in the lower part of the compression 
vessel. . Results for various ranges of pressure are. given for water at 0° and 
80°C, and for solutions of cane-sugar and of . a-methy! Mncnside, at the same 
ime temperatures, 

IL. Vapour-Pressure—An improved. apparatus for the. measurement of 
yapour-pressure is described, and the various sources of | error and corrections 
are described and discussed, Values are given for the _vapour-pressures of 
aqueous solutions of cane-sugar and for e- -methyl-glucoside at 0° and at 80°, 
- together with some values for dilute Pepa acid at 80°C. The method 
VOL, XXI1,—Aa.—1919, 


- 
‘ 
a 
ag 
its 
ir: 
| 
1 | 
4 
3 
Ad 
Be 
€ 
4 
e 


CHEMICAL PHYSICS AND 


to pass the air successively through the. 


.and. the solvent and then through sulphuric acid to absorb the vapour; this 
method was found to be ‘satisfactory for, vapour-pressures. as as 
From the vapour-pressures ‘thus measured the osmotic pressures were 
calculated for cane-sugar and for methyl-glucoside at 0° and at 80°C. 
. The values for 0°C. agreed. very closely with the observed values, the max. 
. difference being 0°5 atmo, on pressures up. to 185 atmos. . It is. of interest 
-to note. that in the case of a-methyl-glucoside. the calculated osmotic 


“1529. Reduction of to the Lows of Solubility. A. Colson. 


'.(Comptes Rendus,.168. pp. 1047-1049, May 26, 1919.)—In order’ to connect 


the fundamental cryoscopic laws with his theory of solubility, the author 
‘applies his original’ formula deduced from thermodynamics without 


_tinvolving any hypothesis as. to nature of the dissolved state, namely: a 


T(V +0). dpiaT. Rigidly where U is the final 


volume of the solution, and u that of the dissolved body. When the solution 
is very dilute, u is negligible with respect to U, so that 
If the solution is unsaturated with respect to the solute, but deposits crystals’ 
| of the solvent on cooling, it: is itself a saturated solution with respect to the 
' .. -golvent, and if L’ is the: heat of solution of a molecule of solvent solidified | 
ifn the solution at a temperature T, and p the osmotic pressure of the body in 
‘solution, then the general formula may be Ree 


_V' being the volume of solution saturated with respect to the solid solvent at . 
T° containing a molecule of the second body. From this formula, applied to 


1580. “Titrations; to the ‘Estimation of 
Adee Ferric Iron. J. C. Hostetter and H. S. Roberts. (Am. Chem. 


-Soc., J. 41, pp. 1887-1857, Sept., 1919.)—The authors have investigated the — 


conditions affecting the accuracy of the electrometric estimation of iron, 
‘The principle of the method is to determine the e.m.f. of the combination of 
a calomel electrode and a platinum electrode dipping into the solution 
a the titration with potassium dichromate. The curve showing the 
‘relation between the e.m.f. and the volume of dichromate used rises sharply — 
‘at the end point and gives a point of inflection. It is found that the acidity 


of the solution need not be controlled except within very wide ‘limits, and — 


“hydrochloric, sulphuric or hydrofluoric acid, or mixtures of these, may all be — 
used. The method is very accurate, and by means of it percentages of 


ferrous iron as low as 0°0002 % can be estimated. The method can also be | 


“extended to the titration of ferric iron by means of stannous chioride and 


‘also of potassium dichrotnate by titration with stannous chloride. Total — 


ferrous and ferric iron can be estimated by reducing the solution with 


excess of stannous chloride and then titrating with dichromate. The 


resulting curve shows two points of inflection, the first indicating when the — 
excess of stannous chloride is used up and the second corresponding with 
the complete oxidation of the iron. The sensitivity and accuracy of the | 


~ method make possible the estimation of a few tenths of a milligramme of tin, 


chromium, ferrous or ferric iron, and probably many other elements, in 
- the presence of large quantities of some other element. It can be used bad 
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determine the“ blank” error in’ the estithation by ordinary titration methods 

~The time ‘necessary for an estimation is’ greatly shortened ; for exaniple, the 
‘€ontent of ferrous and’ ferric iron in a silicate can be estimated in 15-80 
minutes. | 8. P. 


“1681. for use ‘Electrometric: Titration; Ss. 


(Am. Chem. Soc., }. 41. pp. 1858-1862, Sept., 1919.)—A descrip- 


“tion of two simple and cheap potentiometers which may be used for electro- 
metric titrations such as those described in the preceding Abstract. Tle 
scale on the’ poteritiometer isso arranged that the scale readings are always 

_ positive, even though the e.m.f. developed by the potentiometer oe from 


eerere to positive as the slider is moved along the scale, J. S. P. 
“1582. Polatiealion: A. Smits. K ‘Akad. 


Proc, 21. 10. pp. 1849-1851, 1919.)—-An explanation is given of 
‘the phenomena’ described in the author’s first communication [compare 
- also Aten, Abs, 882 (1918)].. The explanation is based on the idea that iron 


in the state of internal equilibrium can only exist in contact with a solution — 


‘containing practically no ferric ions; in the presence of ferric ions its 
potential becomes less negative. When iron, immersed in a solution giving 
_ .the phenomena in question, is brought into solution anodically, the electro- 
Ayte changes in the neighbourhood of the iron, which dissolves: exclusively 
/as ferrousion. During solution the equilibrium of the iron. is distributed, as 
is evidenced by the fact that it becomes less negative during the passage of 
‘the current. At-the same: time the liquid layer in: contact with it becomes 


‘poorer in ferric ions than the main bulk of the solution, When the current | 


sis broken the iron surface is transformed, with fairly great velocity, in 
the direction of its internal equilibrium, and since it is surrounded by a 
solution containing fewer ferric. ions than the main bulk of solution, the 
- potential of the iron will be more negative than before anodic polarisation. 


‘This state lasts only a very short time, however, since ferric ions diffuse 


.into the boundary layer, causing the less’ negative and 
to rise toits original value. 


1683. Activities the Ions of Strong Electrolytes. ‘MacInnes. 
(Am. Chem. Soc., J, 41. pp. 1086-1092, July, 1919.)—From theoretical con- 
__ siderations it is. shown that, since for the chlorides of the alkali metals and 
of hydrogen the, product of the transport. number of the chloride ion 


and the equivalent conductivity is a constant at a given concentration and 


temperature, it may be assumed that the activity of the chloride ion in. these 
_ solutions is also independent of the nature of the univalent positive ion. 
_On this basis the activity coefficients of both ions of hydrochloric acid have 
_ been calculated for a series of concentrations; the potential of the normal 
_ hydrogen electrode against the normal calomel electrode has also been cal- 
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